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PREFACE. 



' JL 


f IJAHIS book, which was announced to the public'under various names *, is now issued, undet a title 
which restricts it to its original scope, namely, as a Manual of Indian Chrowoltigy, 


I 


designed to present in one view' and in a usable torn all the material ordinarily required by unesUgatois 
in that field of research, 

The bulk of the tables, as well as o£ the letter-press, is devoted to a detailed exhibition of the 
decumis of Indian Chronology, solar, lunar and planetary, with eclipses, week-days, English calendar 
months and dates, uJhika and kshaya iuasas, and mean places of the Sun and major planets, from n.c. 1 to 
a.o. 2000. The portion of the work, called Table X, will, it is hoped, supply a long-felt want among 
Epigraphists and Archseologists, official as well as non-official, in India, inasmuch as it will enable them 
to verify on the spot aud in less than a minute in any case, the exact English equivalent of any Indian date 
occurring in any inscription as wall as to test its genuineness, I he instructions set opposite the Eye- 
Table at the end of the book are alone sufficient for any person, however previously unacquainted with 
the subject, to calculate quite accurately the ending moment of a Uthi or mkshatm. 

The work is intended, however, for the use of a much .wider public than, tha scientific few who 
are interested in Indian chronological research. The same principles, whereby we are enabled to re-cali 
into the light of history the inscriptions that are being unearthed at the rate of a thousand every year by 
the various Indian EpigraphicaL departments, continue to guide the religious observances and civil usages 
of millions of people in India at the present day, aud no one interested in the social and religious life of 
this vast continent can fail to take at least some slight account of a system, so ancient and so thoroughly 
ingrained in the habits of the people. The Indian calendar is generally considered either too abstruse for 
popular, or too inaccurate for scientific, exposition, but neither of these objections is more than a 
fallacy. A good deal has been done in the past to put Indian chronology on its proper footing, namely, as 
the faithful handmaid of Indian history, and there is no raison why the torch so worthily carried in their 
day by the late Professor Kielliorn, the present Dr. Elect and other workers in the field, should not 
be kept bright and burning in the hands of their successors, provided they are equipped with the neces¬ 
sary knowledge of data and principles. 

Lastly, there is hardly any person, holding a position of consequence, public or private, in India, 
who is not occasionally confronted with the citation of an Indian date. To Magistrates, Judges, Lawyers, 
Missionaries, Business Men of every description, as well as to Historians, it is of interest to know the 
meaning of chronological terms in daily use among the. people, although all may not, equally with the 
epigraphist and the archeologist, feel inclined to enter upon a regular study of Indian chronology. 
To those with scanty leisure, Tables XII and XV11I, forming a limi-solar and planetary Ephemeria for 
the SO years a.d. 1840 to a.o. 1020, together with the simple Instructions as to their use, contained in the 
Second and Fourth Parts of the book headed “ Use of the Tables ” and “ Planetary Chronology ” as well 
as in tiie Eye-Table, will bs found no less handy than serviceable. The publications ordinarily known 
by the name oijuntn are unscientific, and few of them are up to date, whereas the epherneris portion of 
the present work will enable any one to understand and decide, with reference to first principles, any 
question of current Indian chronology for seventy years past and some ten years to come. A tahle'fXV 
has also been inserted to link, together the Indian and Muhammadan calendars. 


* “ nthii, tfultthawtit and other Indian dolt* ti.C. I U A.U, 3000 ” (Indian Reiieio f w Jiav 19101 ■ “ Indian 
Aitrenimg and Chronology with a CritieUn Jit Indian Aitwlogy « (Advt, page of the M of the .South 'Mian At^eiation 
Mttflr&a), etc. ' 9 








(n) 

The book necessarily contains a vast amount of figures and tables, but the perusal of no part 01 
it will requisition a greater knowledge of mathematics than is implied in the lour simple rules of 
Arithmetic- Decimals have been used freely in order to ensure accuracy, but not only have tables where¬ 
by the decimal parts of a day, degree, etc,, can be converted into gkatikas, pala$ f hours, minutes and 
seconds, been freely inserted, but the more important tables for the calculation of anomalies and equations 
Tor tithis and mkshatras ^Table IX} and the Nakshatra Table itself (Table XI) have been twice given, 
once in the form of decimals and again as days, ghatifws and palas. 

It was originally intended to limit this compilation to solar and lunar chronology, but the fre¬ 
quent occurrence, in chronological records, in Indian literature as Well as in daily Indian life, of allusions to 
the mean or actual places of planets, induced the writer to add a considerable number of tables on this in¬ 
teresting, though somewhat difficult, subject. The tables of anomalies and equations, used for planets, are 
based mainly on those of Vavilak Kuching as reproduced in Warren's Kala Sanhatitu, The computation 
of the geocentric longitudes of planets for the years a*d* 1840 to a.d. 1920, contained in Table XV111, 
entailed an enormous number of detailed calculations, but the results will, it is hoped, be found sufficiently 
accurate for practical purposes. By “ practical purposes” the author means solely the purposes of Indian 
chronology, and he wishes it to be distinctly understood that he does not believe in astrology any more than 
hi the need for, or efficacy of, the fasts, festivals and donations mentioned in Chapter X VI, “ Notes on tithis 
m relation to festivals”, which rind a place in this book, merely and solely because of the frequent 
references in inscriptions to Hindu fasts and feasts* 

in conclusion, the author wishes to state that, while lie has spared no pains to acquaint himself 
with the works of previous writers on the subject, he has endeavoured to work out details upon his own 
method which is explained in Part III—“Construction of Tables M t To one honoured name in the 
field of Indian astronomy and chronology, that of Professor Hermann Jacobi, he wishes, though 
an utter stranger, to express special indebtedness, since to him the author owes his first knowledge of 
the subject as well as numerous illustrations serving to test the correctness of his method, 

Lastly, he must thank the Premier Press , of Messrs* Hoe & Co., for the skill with, which they 
have executed a work, which, though packed with figures, has been reproduced with a high degree of 
neatness consistently with economy- The author would have been glad to have inserted the proper dia¬ 
critical marks throughout the text,but this would have entailed further delay in publishing a work, which, 
In the endeavour to make it accurate and reliable in more important respects, has already been kept 
too long in the press* Such marks have, therefore, been sparingly used, except in the Index, which 
gives the proper marks for every Sanskrit word occurring in the text, arid to which reference should be 
made in case of doubt* The Index also explains the meaning of terms not occurring in the text, such as 
Dahshimyafut) Uitarayana, Aparapuhsha, etc* 




Madbas, 

mh March 1911. 


L*D.S, 
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ADDENDA, 

Section 6 off Text and TABLE VI. 

Surya Siddhanta Constanta for Centuries from 0 Kaliyuga 
to 3101 KY, (B.G. 3102 to B.C. 1.) 
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waa the moment of uotutnencemeut of tho lira, 0 tttdiyugit, aooorditig to Surya Siddhauta, 8oc foot-note on p. (i) oi 
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TABLE XV21. 
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EXPLANATION. 

With the Aid Of UK-fit* U>o tables it is yotifiiblo to calculate solanlaws nihwmd foraBy dute bei^en 

B & no% and B,C* 1 ami alsu uuy bmmo#* f&m EU 1601 to B,0. 1 -Tb* &*<*? <* Emets’ iuxk) 3 f^T an.v of lhc^ yem 
cvxi be deduced front Urn place* grt«n in Table XVII in the body of tlw book for the Qentune* 1 EC. t-o AJX M0, 









It wb* thought unnecessary U> carry, to jpipLl of fch« IMfe&n places oi planets further uaok than 1(3, 3601. 
If ^ because it is extremely doubtful whether plane ( ary placet vf-em noted jn Mia oven roughly before that date* and 
seconOFr, because a uy i.emm wishing to ascertain the tamti places of plane U at m earlier date mn easily do so by noting 

hi the abo ve table the increase of mean sidereal longitude of any planet for 100, 200, 300 _eta., years, ami deducting 

this increase from die mean place for B.Cb 1603* 

We Will now present the reefer with the working of two interesting problems in B.C* dates : our examples are 
taken from Dr* Fleet's article £l The day on which Buddha died? in the J»n#nttf of the Jt*>yn: ASociety for 180th 
h The day iin whwh Xtvdd/i ? died i —,183, Ka-'tUhi Suhla S. 
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(Syn. Mon.) 


31*91 

27‘biD <1 Anom, month) 

T36 

3*30 

7-71 (Moon's Anomaly 
at First Now- 

moon in Solar 
year B.C* 433.) 


2P71 


29 42 

27‘55 (1 Anoin* month) 


1-87 


Butrs Equation for 218 days (Bye-Table) - 13 
Mcon 1 a Kq uation 1‘ or T 7 4 days < Byi>Ta h Jo) - Iff 

Sum--28 -'28 

217'6b 

Add commencement ol 6ahr year ... March 10*26 

„ 827-32 

By Table VIII (p. 11), 227 days from l Muroh^U Opt-i and"22 day? =(by Eye-Table) 28 hours, 

. . On J)r. Fleet's hypothesis, the tithi on which Btuhiha died ended on U Got. B. C« 433, at 22 Ins. after 
Sunrise ^(according to our reckoning) 4 a,>y. on 14 th Oct, 

It* Ibqwed CM day of tk* Smim*? S^Uti# in the year MX), pS t (bn, the commencement of the Buddhist *a*m in ihat 
year,) 

The Summer Solstice happing when the son is at 90° Tropical Longitude. Table XVII - A. gives the Sun's sidereal 
longitude for every complete ilay of tire Solar year, while the table in Sec. 284, p. (103) of the text gires us the difference 
between Indian sidereal and true tropical Jong it ado for vat ions epochs A*D, which we can apply, with aigu reversed, to 
epouha B.C. Our epo h B.C. 483 preened A.D. 620 by just 1003 years. 

For 1000 y^are the movement of the precession is (by the I 1 able in Sec. 234) 10 6 degrees, 

,\! ao* Tropical huigitude in B.C, 133 corresponded to 90* 4-16* 3 106-5^ Sidereal longitude. 

By Table XVII - A, after III days complete, SutTs sidereal longitude U 107-36* - IdQ^ 108*16“. FcrUie 
balance -34 of a degree (106-5^—10616^= 34^) wo may add (by Table XVli- O) '33 of a day. 

A In fbC. 433 the mm attained NO** Tropical or 1065 * & derail longitude at HT33 days at the Solar year* 

Since the year commenced on March 10-26, we have, as Llm ^lay of the Summer Solstice, March 10-36 +111-33 - 
it;rob l31'5S=(by Table VIII) 29th Juno. Hii^ agrees with Frol, Jacobi’s calculation, cited bv 
Dr. Fleet £au, 

* The brat New~uioon in Suiar year B.C, 483 being at 3-35 days, we learn from Table II, p. 2, that this wa^a vear 
in which either Jyesh&a or Asliadha was AM ha* In fact Jyeshtha was AdWtd. 


--I8 (San'a Equation) 
1-74 
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TABLE XI—B. 
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t 

C 


Names of Na.hBhatras 


27 Kovsiti 

1 Aiivmi 

2 BUarani ... 

3 Krittika (Tn*ml Ivirnttigai) 
d itolnni 

5 Mirgwsiva (Ttintil Mirugasiram) 

6 Anlra Ariulia or Tiruvadirai) 

7 PvinavTaftu 

8 Putftiyifc {TaniU ?,u*nm) 

3 Agisms (Tamil Ayilyam) 


10 Magha (7iimv7 Hagli&n) 

11 Fur v it Ldialguni (Tttn'tl J'uram) 

12 U ttara Phaigtim 

13 Kaatfl ('Tamil HasUmj 

14 Chitra (2lm?7 CUitUrai) 

16 Svati 

i 8 V vaaklJa (Tu mi l V is&k atu) ... 

17 Amiradlui (Tamil Amishtttn) 

13 Jyesltta {Tamil Kc tiui) 

19 Hula (Tamil Mulam) 


20 Pur* a. Ashmlha (Tomil Pura/lain) 

21 UtM& Aikadlia (Tmil l tiiiadwn) ... 

22 Bravalii iSfawwf Tiiiiyonam) 

23 Bra-f Is hi y or fiahiflUtn I'/teM A tit taw) 

24 Bittabhisa] or Bateftka {Turn'd Badayaiei) 

26 Purva Bh&dmpada (Taiiuti Puratutdl) 

20 Ulto Bhadtaptiuto (Tam'd V lUrattadi) 

27 Hetati .- 


Shortest Interval in Days, Ghatikas an 

NAKSHATBAS, 


Sl 



Ordinarily 

3 

Ordinarily 

- h 
QJ 

Ordinarily 

’* 

Ordinarily £ 

Ordinarily 

1 

<5 

Vaisakha 

§ 

c 

Jyo^ktha 

t 

o 

Aahadha 

rti 

E 

o 

Ifijiiya-iiA 

1! 

0 

Bhudrapadfi 


I 


It 


III 


IY 


Y 


d. g. p* 


d. g, v, 


a. p- 


A. g. i>. 


A. g- I>. 

3 

0 && 21 

5 

0 48 15 

7 

0 37 9 

0 

0 26 2 

11 

0 14 £16 

4 

2 0 1 

0 

1 4B 58 

B 

l 37 61 

10 

1 26 45 

12 

1 15 ;« 

6 

3 0 17 

7 

2 4& 41 

9 

2 38 34 

ii 

2 27 28 

13 

a 16 sa 

6 

4 1 30 

3 

3 50 24 

10 

3 39 17 

12 

3 28 11 

14 

a it s 

7 

& 2 13 

0 

4 61 7 

11 

X 40 0 

13 

4 28 54 

i5 

■t 17 48 

a 

6 2 56 

10 

5 51 50 

IS 

5 40 48 

14 

5 29 37 

16 

5 18 31 

9 

7 3 39 

11 

6 52 38 

13 

6 d 1 26 

15 

6 30 20 

17 

6 lif 1+ 

10 

8 1 22 

12 

7 F>3 16 

14 

" 42 0 

IS 

7 3i 3 

18 

7 111 57 

it 

9 5 4 

13 

b 53 59 

15 

8 42 &2 

17 

S 31 46 

19 

8 20 40 

is 

10 5 47 

14 

9 54 42 

16 

9 43 35 

ie 

f m 29 

20 

y ai aa 

13 

11 6 30 

15 

10 f>d 25 

17 

10 44 18 

is 

10 33 12 

2t 

1(1 22 6 

14 

12 7 13 

16 

11 56 8 

IS 

11 45 l 

20 

11 33 55 

2Z 

11 22 4i> 

15 

3 3 7 56 

17 

12 56 51 

19 

12 45 44 

21 

12 U Zb 

23 

12 33 32 

16 

]4 8 39 

IS 

13 67 34 

20 

13 46 27 

22 

13 35 n 

34 

13 24 14 

17 

15 9 22 

10 

14 68 17 

21 

14 47 10 

23 

14 36 4 

25 

14 34 .48 

IS 

16 Id 5 

20 

15 59 0 

22 

15 47 53 

24 

15 36 47 

26 

15 25 41 

19 

17 10 47 

21 

16 59 43 

23 

16 48 36 

25 

16 37 80 

27 

It; 26 34 

20 

1* 11 3(i 

22 

lb 0 26 

34 

17 49 19 

20 

17 30 13 

1 

17 27 7 

21 

19 12 13 

23 

19 1 9 

25 

IS 50 2 

27 

18 38 66 

2 

18 27 50 

22 

5J0 12 5.6' 

24 

20 1 52 

36 

19 50 4 6 

1 

19 39 39 

3 

1!) 28 33 

23 

21 13 39 

25 

21 2 05 

27 

20 51 'M 

2 

m 40 m 

4 

20 22 16 

24 

22 14 22 

26 

22 3 IS 

1 

21 52 11 

3 

21 41 5 

5 

21 20 5D 

26 

23 16 5 

27 

23 4 1 

2 

23 62 54 

4 

22 41 48 

6 

22 30 12 

m 

24 Lf> 4& 

1 

24 4 44 

3 

28 53 37 

d 

23 42 31 

7 

23 31 25 

27 

26 16 3U 

2 

25 5 27 

4 

24 54 20 

6 

24 48 14 

a 

24 32 6 

1 

26 17 14 

3 

26 5 10 

5 

54 ; f o5 3 

7 

25 43 57 

9 

23 33 51 

2 

27 17 57 

4 

27 6 53 

B 

26 55 46 

a 

26 44 10 

10 

26 33 !‘J 

3 

28 18 40 

5 

2s 7 36 

1 

21 56 29 

9 

Ti 45 #6 

H 

27 34 IT 

4 

29 19 23 

6 

29 8 19 

6 

28 67 12 

10 

2b 46 G 

12 

28 35 0 


Nanua of Yo^as- 

27 Vaidjburlti 

1 Vifikk&Li'ita 

2 TriM 

3 Ayuttiiraat 

4 Suableig y a 
6 Solihaua 

6 Atigaiida 

7 Bakaman 

5 Dhriti . 

9 Sula 

10 

11 Vriddhi 

12 llhmta 

13 Vyttghata 

14 Harshana 

16 Yajra 

15 Siiidhi 

17 Vyatip&ta 

16 Vanyas 

19 Parighu 

20 mva 

21 Biddliw 

22 Badhya 

23 Subh* 

24 Buklu 
26 Brahman > 

26 Indra 

27 Vaidliriti 


YOGAS. 
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0 

58 

57 

9 

0 

33 

17 

13 

0 

¥2 

37 

ta 

0 

48 

26 

22 

0 

27 

46 

6 

1 

50 

26 

10 

1 

29 

46 

14 

1 

9 

6 

is 

1 

44 

56 

23 

1 

24 

16 

7 

2 

40 

55 

11 

2 

26 

16 

15 

2 

5 

35 

20 

2 

U 

2o 

24 

J 

20 
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8 

43 

25 

12 

3 

22 

45 

16 

8 

2 

a 

21 

6 

37 

54 

25 

3 

17 

15 

9 

4 

:?■« 

54 

13 

4 

19 

M 

17 

B 

56 

34 

22 

£ 

34 

m 

26 

4 

13 

44 

to 

6 

3G 

23 

14 

a 

15 

4S 

IS 

4 

55 

4 

23 

5 

SO 

53 

27 

5 

10 

14 

11 

G 

82 

63 

IS 

6 

12 

13 

19 

6 

51 


24 

6 

27 

23 

t 

0 

6 

43 

12 

7 

29 

22 

16 

7 

3 

42 

20 

6 

18 

a 

25 

7 

23 

53 

2 

7 

3 

13 

13 

8 

25 

51 

17 
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5 

12 

21 

7 

14 

32 

26 

8 

20 

21 
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7 

59 

41 

14 

9 

22 

21 
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9 

1 

41 

22 

8 

■11 
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27 

9 

16 

50 
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8 

56 

12 

15 

10 

IS 

50 

19 

9 

68 

10 

23 

0 

87 

81 

1 

10 

13 

20 

5 

9 

52 

40 

16 

11 

u 

20 

20 

10 

54 

40 

24 

10 

34 

0 

2 

11 

9 

49 

6 

10 

19 

10 

17 

¥2 

11 

49 

21 

11 

5,1 

9 

25 

11 

30 

29 

3 

13 

G 

19 

7 

11 

45 

39 

18 

18 

8 

IB 

22 
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47 

Hb 

26 

12 

26 

53 

4 

13 

2 

48 

s 

12 

42 

ft 

19 

14 

d 

48 

23 

18 

44 

8 

27 

13 

28 

28 

5 

13 

59 

17 1 

9 

13 

38 

33 

20 

15 

1 

17 

24 

14 

40 

36 
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14 

10 

57 

6 

14 

m 

47 

ID 

14 


8 

21 

15 

57 

46 

26 

15 

37 

6 

2 

15 

16 

27 

7 

15 

52 

16 

11 

W 

31 

36 

22 

16 

54 

16 

28 

16 

?3D 

35 

3 

.16 

12 

56 

8 

16 

48 

40 

12 

16 

2S 

7 

23 

17 

50 

45 

27 

17 

30 

5 

4 

17 

9 

26 

9 

17 

46 

16 

13 

17 

2i 

35 

24 

13 

47 

15 

1 

IS 

26 

84 

5 

16 

5 

55 

10 

18 

41 

4i 

1# 

is 

21 

<"6 

25 

19 

43 

44 

2 

19 

28 

4, 

6 

19 

2 

24 

41 

19 

38 

13 

15 

19 

17 

34 

26 

30 

40 

13 

3 

20 

19 

38 

7 

19 

58 

53 

12 

20 

34 

43 

IB 


14 

4 

27 

21 

^6 

43 

4 

21 

10 

8 

8 

20 

55 

22 

13 

2] 

31 

12 

17 

in. 

10 

32 

1 

23 

33 

13 

5 

22 

12 

81 

9 

21 

51 

52 

14 

22 

27 

43 

IB 

M 

7 

3 

2 

23 

29 

41 

6 

28 

3 

l 

10 

22 

48 
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23 
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3 
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24 

26 
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21 

44 
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%0 

40 

20 

24 

0 

> 
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17 
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21 

56 
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19 

9 
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25 

56 

29 

13 

25 
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50 

18 

26 

13 

39 

22 

25 

62 
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6 

27 

15 

89 

10 
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54 
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14 

26 

34 
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19 

27 
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23 

2n 

49 

99 

7 
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29 
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27 

U 8 67 

& 

14 44 46 

9 

ii 24 ft 

14 

14 59 55 

IS 

U 39 lit 

20 

15 4(1 40 

24 

16 20 fi 

1 

15 5 30 

6 

15 41 16 

10 

15 20 3ft 

15 

15 oft £5 

19 

135 45 

21 

16 43 15 

25 

1(> 22 35 

2 

16 1 56 

7 

16 37 45 

ii 

1ft 17 5 

16 

16 62 53 

20 

16 32 15 

22 

17 30 45 

26 

17 19 5 

3 

16 68 25 

8 

17 34 14 

12 

17 13 So 

17 

17 49 24 

21 

17 28 44 

23 

LB m H 

27 

18 15 34 

4 

17 54 54 

B 

18 30 44 

13 

18 10 4 

18 

18 45 52 

22 

ifi 2i) ift 

24 

19 $2 43 

1 

19 13 3 

5 

18 51 24 

10 

19 27 13 

14 

19 ft 93 

19 

1ft 42 S3 

23 

19 21 4ft 

25 

£0 29 13 

2 

20 8. 33 

6 

19 17 53 

U 

00 03 40 

15 

20 :* 2 

20 

21 

20 38 61 

24 

20 1ft 12 

20 

2! 25 42 

3 

01 5 2 

7 

00 44 03 

12 

21 00 12 

t6 

20 59 32 

21 35 22 

25 

£1 14 42 

27 

22 22 ill 

4 

23 1 32 

8 

21 40 51 

13 

22 16 41 

17 

21 5ft 1 

*22 

22 31 50 

26 

33 11 U 

1 

L'3 IK 41 

5 

20 68 1 

9 

20 37 21 

14 

23 13 10 

18 

'22 n2 31 

23 

23 28 20 

27 

2ft 7 40 

2 

24 15 10 

6 

23 54 30 

10 

23 33 59 

15 

24 9 49 

19 

23 49 0 

24 

24 24 49 

1 

£4 1 10 

3 

25 11 40 

7 

24 61 0 

u 

24 30 20 

16 

00 6 9 

20 

24 45,39 

25 

26 2\ 10 

2 

25 0 39 

4 

26 fi 9 

8 

25 47 29 

12 

05 26 49 

17 

26 2 38 

21 

25 11 59 

26 

26 17 48 

3 

25 57 9 

6 

27 4 38 

9 

26 43 58 

13 

26 23 IS 

18 

26 59 8 

22 

38 28 

27 

27 14 18 

4 

26 58 33 

6 

29 1 7 

10 

27 40 08 

14 

27 19 48 

19 

07 65 37 

23 

£7 34 57 

. 1 

23 10 47 

5 

2 7 SO ft 

7 

23 57 37 

11 

2fi 3fi 67 

16 

28 1G 17 

2CI 

28 52 7 

24 

28 31 27 

2 

29 7 16 

6 

26 46 37 





16 

29 12 47 



25 

2ft 27 £6 
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E XI--C. Annual Correction (additive) for Nakshatras and Yogas AD-1840- A.D 1920. 



AD 

Nakshatras, 
rL gh. p. 

a. 

Yo#as, 

ISh. p. 

i Nak^hflt.vas. 

A. D, a gh. p. 

• •■■ v ' "• :■ ; 

(l 

Yog*> 

gh. 

P, 

P- 

Nakshatras. 
A*B. d* gh. p. 

a. 

Y Ogixe , 
frh. p. 

NakshAtrae. 

a 0- a* M p. 

Yeeaa 

a. gl* 

p* 

1840 

0 

40 

22 

1 

IS 

7 

I860 1 

m 

lfi 

'2 

47 

69 

1880 0 

7 

3S 

0 

14 

H 

i&OC J 

57 

33 

i' 

47 

6 

1841 

1 

‘29 

15 

3 

40 

6 

1361 0 

0 

37 

0 

12 

19 

1081 0 

66 

32 

l 

46 

U 

190f, l 

46 

26 

3 

18 

3 

1B4? 

0 

11 

35 

0 

10 

25 

1862 0 

55 

:io 

i 

43 

17 

1882 1 

46 

24 

3 

16 

9 

1902 0 

22 

46 

0 

42 

34 

18411 

0 

54 

28 

l 

41 

93 

1863 1 

44 

23 

3 

U 

15 

1883 l> 

21 

45 

0 

40 

29 

1903 I 

ll 

39 

2 

13 

21 

1844 

'1 

4S 

21 

3 

1% 

20 

1364 0 

:T) 

44 

0 

38 

35 

1834 L 

10 

m 

3 

11 

27 

1904 2 

0 

32 

3 

44 

19 

1845 

0 

19 

■U 

0 

36 

11 

j 1865 1 

9 

&7 

2 

9 

31 

1885 1 

59 

31 

3 

V2 

24 

1006 0 

3C> 

53 

1 

8 

39 

1846 

1 

8 

35 

2 

7 

38 

1866 1 

53 

30 

s 

40 

30 

1886 1) 

36 

52 

1 

6 

45 

1906 1 

25 

45 

2 

49 

37 

1847 

i 

57 

2d 

» 

38 

86 

1867 0 

M 

50 

1 

4 

51 1 

1887 1 

24 

45 

2 

37 

43 

1907 0 

2 

7 

o 

8 

57 

lf/48 

0 

n 

49 

1 

A 

57 

1868 ' 

23 

43 

3 

35 

40 

1888 0 

1 

ft 

0 

3 

3 

1 1008 0 

51 

0 

l 

34 

55 

1846 

i 

n 

42 

*> 

83 

34 

, 1868 0 

9 

4 

0 

0 

0 

1889 0 

49 

SO 

l 

33 

1 

1 1909 1 

36 

53 

3 

5 

53 

1850 

2 

11 

>£ 

4 

4 

52 

1870 0 

48 

57 

1 

31 

ft 

1890 L 

38 

62 

3 

3 

58 

1910 0 

16 

14 

0 

80 

18 

1851 

0 

47 

56 

1 

at* 

U 

1871 1 

37 

50 

3 

2 

4 

1891 0 

IS 

12 

0 

2 k 

19 

I 1911 1 

5 

7 

2 

\ 

ll 

1852 

1 

36 

49 

3 

0 

10 

1372 0 

14 

n 

0 

20 

21 

1398 1 

4 

5 

1 

59 

17 

1918 1 

5-4 

f) 

3 

n 

3 

1863 

9 

13 

9 

Q 

24 

30 

1873 I 

3 

4 

1 

67 

22 

1893 1 

S3 

6S 

3 

30 

H | 

1913 « 

80 

21 

0 

B6 

39 i 

1854 

1 

'l 

3 

I 

5:> 

23 

1874 i 

51 

57 

3 

2S 

20 

1834 0 

23 

20 

0 

54 

84 ; 

191 « i 

H* 

14 

2 

27 

21 

1855 

1 

50 

50 

S 

26 

26 

! 1375 0 

20 

13 

0 

62 

40 

1 1895 t 

18 

13 

3 

25 

as | 

1916 3 

8 

7 

8 

53 

24 

1856 

0 

‘27 

16 

0 

50 

46 

1876 1 

17 

n 

e 

2H 

83 | 

1896 a 

7 

6 

3 

66 

30 

1916 0 

44 

27 

1 


45 

1867 

2 

16 

9 

2 

21 

44 

1B77 a 

it 

4 

3 

64 

35 

1897 0 

43 

26 

1 

’20 

50 

1917 1 

33 

20 

2 

53 

42 

1858 

2 

6 

2 

3 


4] 

1878 1 

42 

24 

1 

IS 

5b 1 

1898 i 

32 

19 

2 

51 

46 | 

1918 0 

9 

41 

t> 

18 

3 

1850 

0 

40 

23 

1 

16 

47 

1879 1 

31 

18 

2 

40 

54 ! 

1899 0 

8 

40 

0 

16 

8 

1919 0 

58 

34 

1 

49 



EXPLANATION, 

In the A.B> to See. 263 , p* (95) of the text additive tykUm for Nakfthatms wens premised with the next edition* 
The ttmvetiieiWMe of tMjig adrtifyre forhjtlis for the current epoch A*D. 1840 to A.D, 1920 i*i wo great the necessary 
t able* are presented to the refwlaT in the ahovi^ ai Hen da as Tables XI—15. and XI—C, Examples will bow be gi veiijj shoving 
how these tables should be need, 

I. JteqT, red tbf rmkng tnvmntf »f JCrtttika fiir th$ month »/ JtUy 1910 (xtid* p. 2b2 of Tables), 


(Table XU, p* 16) Jyeshlha New Moon* 

(Table XI—B, previous page) S&brh’sfcintei vol front Jyeshth,a 
T v Moots to No. 3 RrUtdka Nakwhatra, 

Add N^kshatra c - ^eetiOn for 1910 (XI—C, foipraj) 






€ 

/HICTCU* 


d. 


p* 

d* 

gh* 

P- 

Jnoe 

7 

39 

7 

2 

30 

40 


26 

6 

10 

26 

6 

10 


0 

16 

U 

0 

15 

14 

Tune 

34 

1 

31 

28 

53 ' 

4 



- 0 

20 

27 

33 

17 

June 

33 

55 

ll 

1 

19 

47 


d. gh. \,k 

(Table IX^, p, 29.) Efokshatm J£qn. for Anom* of 1 19 47 


Krittlka NakwSuUia ended on June 33, on 3 July 1910, at 55 glmtikas It p&l&s aft*r mean Lanka Sunrise* If 
wr want local time, we should uao Table XUL 

11. ]fofjv**ed. tJM *-'$$$ iwtntnt of Yvga Vyafipafa (JVb, 17) in July 1910, 


(Table X1T, p. 151.) Afthadhn New Moon. 

(Table XI -B, previous page) Shortest iutrrr&i from Aahadha 
New Moon to No. 17 Vyati]jnt'i Yogn, 

(XI— 0- Supra} AM Yoga correction for A- P. 1910, 

(Table lX-f h p. 20d) Soh's Yoga Kqn, for 89 d, 27 gin. + 1 gh. 25 p. 
p , p. SO 6; Mdoa'a Yoga Eqn, for 8 d. 59 gh* 25 p* - 19 gh. 40 p 

Sum - 18 gh* 15 p. 


July 





0^ Anoui. 

if » Anom, 

cL 

gb* 

P- 

d, gh p. 

d. 


P- 

7 

10 

57 

84 58 29 

4 

29 

13 

3 

58 

34 

3 58 34 

8 

58 

34 

0 

30 

13 

0 3D 13 

0 

30 

13 

n 

39 

44 

89 27 16 

8 

&R 

0 

- 

18 

15 

(0^ Yogii 

Eqn.) + 

1 

25 

it 

31 

29 


8 

59 

25 


i. No* 17 Yoga Vvatipata ended nt 21 gh. 39 p, after mean Lanka Sunrise on 11 July 1910 


















9 



Addendum. TABLES XI— D and XI-E. Shortest Interval In days and deaimala of a day 
from new moon to ending moment of eaoh Hakehatra and each Yoga. 

EXPLANATION. 

Tables XI-D and XI-E, which flro printed on the next two pages, are the additive tables urruntn-rl in kh *„ 
t). 263, p, (35) ol the Text. One of the intervals in Table XI-I), as well as the result of the application of Table Xl-E 
should he add'd to 1 he moment of new moon in order to ascertain the eliding moment of any iaMattaot yean. Though 
he tables are, a* a whole, additive It iShouM be tmemhewd that in using Table XI-E, the oo«STto 
the detain al portion of the argument should Is) tutors rtf# from the correction corresponding to the integral number of da vs 
after which the first new moon appears in eaeh solar year. Where great accuracy is not csrentialfit is unnecessaw to 
eakinlate the correction corresponding to the decimal portion of the argument. The argument for Table XI H is sw« 
the day of the First New Moon in the Solar Tear. When the First New Moon is less than u (lay old in the M »> ‘vpA* 
prefix 0 to the argument Thus for A.D, 1315 (First New .Moon i» Solar Tear, O-Swsr,) the Nakshatra cerrecttan is 
S-80H9 - (■07S3+-0004)=2'13«3 j and the Yoga correction is 4-11036 - (■1864i+-0007#)l=4-078I!>. cone,,tion is 

EXAMPLKS. 

The examples on the previous page will first be worked out with the aio of Tables XI-D and XI-H on the n) ,n. 
two pages. 

I.—fiequiied the ending mment of Nakthm-a XriMkafer the month of My 1910. (,*w Tables, p. 232.) 

Montfi, 


(Table X> p- 126} Jyeahtha NVv Moon, A.D, IB 10 

(Tabls-XI P, uoxfc pegs). Shortcut interval from Jyeahfcha 
Neiv Moon to No. 8> Erittika Nak^hatra 


(Table XI-E). The first New Moon in the Solar t ear being, 
according to Table X, at 25*91 day a, thia is the argument 
for Table XI-E (next page). The Nakshafra eorreotioii 
for A.D, 1910-11 is, therefore by Table XI-E, 0*34 
mini# * 07 := ... *.. 


Table (IX-j). Nakshatra equation corresponding to 
{ : a Anora. of 1-33 days 


Jaoe 


Day, 

Ft acti on 

t’s Anew, 


of day. 

days, 

7 

■65 

b-536 



+ 1-970 

4- 26 

40 

+ 36-16 



33-61 


- 27*65 (l Ancmu Month,) 
1‘06 


■27 


June 


84 


■02 

■n 


June 33 

i.Ce, (by Eye-table) the Nakshatra Kritfcika in July 1910 ended on June 
mean fiuunse. 


*91 


that ia r on 3 July, at 65 ghatikas after 
Il.—faq^ir^d (he ending nmnent vf Yoga Vyatip&ta (Vo. IT) in July l&lQ t Tables, p. 232.) 

(Table X, p. 126.) asbadba New Moon, A.D* 1010. 

(Table Xl-D next page). Shortest interval from Afthadha 
New Moon to No* 17 Vyatipata Yoga 
(Table XI-E). Applying, r-9 before, the argument for 
A.D* 1910-11, i.*, t 25*91 to the Yoga correction 

table m XI -E, we have 0*63 iwmw 43 ~ 


Table IX-(i) : Yoga equation for 82d. 27 gh*= + lj gh 


Table iX-(i) ■ 


'& Yoga equation for 8<h 59 gh.= - 19§ gh. 


dim 

July >18 

0*a Anom* 
days. 
25-91 
4*5906 

£’a Auom. 
days* 

0*53 

4-3-95 

+ 3-9fl 

4 8-98 

4* 3‘98 

4 50 

4- -50 

4 ‘60 

July nm 

^JuLy 1 l r 30igb. 

— 16£gh. 

89*45 

or 

39d. 27gh. 

8“9G 

or 

8 days 57J gh. 

4-Iigh. [0’a 
yoga equation by 
Table tX-(4) J 


Sdaya* 59 gh* 

Ending moment of No, 17 Vyatipata Yoga. July 11, aijgh. after menu (Lanka) sunrise. 

JV. B^-The difference between this result and that arrived at on the last page is due to the fact that in the ore. 
sent working we have used only two decimal places for mean ending moments and anomalies. ' 

We see that the method is applicable to Nakshtras and Yogaa in any year, B.C. or A.D.. not rnecaiv in th. 

A,D, 1840-A.D. 1930, as in Tables XI-B and XI-C on the three previous pwges ’ raec8 ^ lu “ e > eaM 


Continued en page IS. 
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Addendum, 


Names of 
Nakshatras 


TABLE XI— B, Shortest Interval in Days, from New-Moon to en 

NAKSHATKAS. 

b Ordinarily * Ordinarily* Ordinarily g Ordinarily* Ordinarily # Ordinarily j Ordinarily * Ordinarily 
"I Vaiwkha I .rynsliton I Asiia-Uia % Srarana 15 Biradioparla | Aarina | Karttikn "1 Margamva 

o o 0 o __ O „ 9 „rr vrrr 


27 Kuvati 

1 Asyim — 

2 Bhfttanl ... 

3 KtiUika 

4 Mini ... 

B Mirgaaira 

6 Aidra 

7 P\mai-va»u 

a Pushya . 

9 AaJtisha ... 

10 Maglm 

it IHuva Ffcu3gu$t ... 

12 tftfaiu Fhalftuni ... 

13 Haste 

14 Ciaititv 

15 Bvaiii 

18 Yiaakhfi ... 

17 AtumuUm 

18 tly^h^iri ... 

19 Muta 

20 PurVn AahaillS ... 

21 UUaia A*h*dhfi 

22 ST&vfciia ■* 

23 SfftYichta 
21 Satabhittaj 

25 Purvft Blwlrapatla . 

28 iTttirh Uliadr&p&d a. 
27 HovtvH 


3 Q-9S92 

4 ti-0011 

5 8*0iW 
0 4-0249 

7 5036H 

8 6-0 i 88 

70607 
8-0726 
9* 0845 


g 

i j 

ii 


12 t0 0064 

13 IV10S3 

14 

15 13*1322 
1© U* HU 

17 151560 
IS KM 07 9 
IB 171798 
20 i&m? 
2 i 10 2006 

22 aMiflfi 

assi-Mb 

24 22'231P1 

25 26-2513 

2 0 24 

27 25-2751 

1 26-2B70 

2 a7?a»‘tt0 
a toioo 
4 'm* m 


5 

6 
7 
& 
9 

ID 
11 
12 

13 

14 


II 

O'8041 

VS160 

2' asm 

3*3893 

4- 851:8 

5- 3637 
6*3756 
7*8875 
S'Sim 
00113 


III 

7 0-6190 

8 V68Q9 


9 

10 

11 

12 

13 

14 
16 
16 


2- 0423 

3- 6546 

4- 6167 

5- 6786 

6- 690-5 

rmu 

8*7143 

9-7362 


15 10-9232 
18 11*9352 

17 12-3471 

18 13 9590 

19 *4 9709 

20 15-9838 

21 1611017 

22 18*0066 

23 190136 

24 2Q-Q&& 

25 61-0134 

20 

27 stows 

1 34*0731 

2 25*6900 

3 36-1019 

4 27*1189 

5 28-1253 

6 391677 


17 107383 
IS IL*75!M 

19 13- 7620 

20 13*7730 

21 14*785* 

22 15'7 9 77 

23 16 809rf 

24 17-8210 

25 168335 


9 

10 

11 

12 

13 

14 

15 

ifl 

17 

18 

19 

20 
21 
23 

23 

24 

25 

26 
27 


IV 

0*4339 

1-4458 

21678 

3-4697 

1*1816 

5- 4935 

6- 5054 

7- 5173 

8- 5292 
9*5112 

10- 5531 

11- 5650 

1-2-5769 

U5*sQ 

14-6007 

15*6126 

16-6216 

176365 

18*8431 


11 

42 

13 

14 
ta 
10 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

1 

2 


2B 

19-8454 

i 

190603 

3 

27 

ti>sm 

2 

20-6722 

4 

1 

avae92 

3 

21^6341 

& 

2 

titi*8811 

4 

22-6969 

6 

3 

238930 

5 

2:1-7079 

7 

4 

24-9019 

9 

2*7199 

8 

5 

25-9169 

7 

2.V7818 

9 

9 

l ti6*928B 

8 

26-m; 

to 

7 

27-9*07 

9 

tii 7556 

11 

8 


10 

23-7675 

12 


0-248 3 
1-2008 
tmi 
3*2846 
4-2)65 
5*3084 

6- 3303 

7- 3332 
3*3412 
9-3561 

103680 

1L-.4799 

13-3918 

13- 4D37 

14- 4158 
05-4276 
16*1395 

17- 45H 

18- 4633 

19- 475*2 


VI 

13 0*0638 46 

14 1-0757 17 

15 20 47© 13 

IS 3-0995 19 

17 Kin 20 

IS 5*1283 21 

19 61352 22 

20 7-1472 23 

21 81591 24 

22 9-1710 25 


201871 
5 til-4990 

m 

21-5U3 
23-516^ 

26- 5580 

27- 570.1 


23 

24 

25 

26 
27 

1 

2 

3 

4 

5 

6 

7 

8 
9 

IQ 

It 

12 

13 

14 

15 


iQ-mo 
11-1943 
122057 
13 3130 
H-2:106 
15'2425 
16-ti541 
X7-2dn 
18*2783 
19’2901 

20*3020 
til-31 *9 
22*3253 
2^0378 
21*3497 
25-3616 
26 3735 
27-385* 
283976 
ti;HU93 


23 

27 

1 

2 

3 

4 
6 
6 
1 
8 


VII 

0*6:106 IS 

1- 9125 19 

2- yLH 20 
JWWfcS 21 
4*9382 22 
5*9502 23 
6-9621 24 
7*9740 25 
8*9859 36 
9*9973 37 


11*0097 
13*0216 
XM1386 
14-0455 
15*0574 
16-0693 
17*0813 
18-0031 
19* l0 >0 
20*1169 


9 SV 

10 titi* 

11 ti3- 

12 til- 

13 25 

14 26 


15 

16 
17 


1289 11 
1*03 12 
L527 13 
UU 14 
1765 15 
1884 10 
■3008 11 
21*13 18 
2242 19 


VIII 

0-7055 

1*7174 

%nn 

5 7412 
4-7552 
5'7651 
6-7770 
7*7889 
8-3008 
93127 

to' m$ 

118386 
12 3485 
13*8604 
U'8723 

15- 08*2 

16- 8961 

17- 9080 
18 0199 
111'9319 

20 9438 
tiH)557 
22*9676 
25-9795 
21,-99 U 

20-0035 

ti?*0tn3 

280272 

29*0391 


Names of Yogas, 

27 Vaidluilii 

1 VishUaittba 

2 Priti 

3 Ayushmat 

4 S&ubhagya 

5 BobhAUft 

6 A tigaud a 

7 SukiVi-tnau 
& Diiriti 

8 iSuJa 

10 Qahrife 

11 Yriddbi 

12 Dhruva 

13 VyaghAta 

14 Harahana 

15 Vnjra 
10 Siidhi 
17 VyHliptUh 

16 Vkriyaa 

19 Pacigba 

2Q Siva 

21 Sidilha 

22 Sadtlya 

23 Sublift 

24 3ukla 

25 BTahnnui 

20 indj a 
27 Vaiilhriti 


YOGAS. 


. 5 

0-8392 

Q 

Q554S 

13 

O-tiLO* 

18 

0 8075 

32 

om\ 

26 

o-n&r 

6 

1*8*07 

10 

1-4961 

14 

W519 

19 

t-7490 

23 

1*4016 

27 

1*0601 

7 

2-7322 

11 


15 

30934 

20 

2-0005 

24 

&nm 

1 

ti-ooie 

.. 8 

3-7237 

12 

3-8703 

16 

S0349 

2t 

3 6319 

25 

3-3876 

2 

2"9481 

9 

4-6652 

13 

4StiOS 

17 

8*9T0S 

22 

4*57*4 

26 

4'3290 

3 

3- 8846 

10 

5*8067 

14 

5-953^ 

18 

4 9173 

23 

5-5149 

27 

5-1705 

4 

4*8ti6l 

11 
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2" tii£j * 3 

3*1958 
1*1373 
5 078 3 
3-0103 
6*98 IS 
7Sl03ti 
8*8447 
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TABLE XI-E ANNUAL CORRECT! On ^ 

Argument:— Date of appearance of lit tfew-Mco 
each Solar Year e^coordiug to TabJe X 

The correction corresponding to the decimal portion of the 

argument should be subtracted from the Nakbhatra or Yo^a 
eevrectiott oomispending to tfce iafcegpr&I portion; dm s the 
Xakshatru cbrreotioii oorieapouding to an argument ^.s-53 — 
0-1 L mimu -04^0:07. 

NAKSHATRAS 

Arg. Corrm Arg. Conn- Arg- Cornu Arg. Oomu Arg. Oorru, 
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tow. Confirmed from pag* 9, 

ITT.- Required ihs mMhg moment 17 AnvrndM h r ak*7iatri> in Juno 4 s 4 {*** Tables, p. S282). 


(Table X, p, 48), Ashadba New Moon, A.Ih 484 

(Table XH), overleaf) fibortest Interval from Ashr*dha 
New Moon to No-17 Anuradba NaUsbfttia 
(Table XI-B, overleaf) Nak, condition for AJ). 484-85 is 
that corresponding to H*3&s=l>41 nMm *03^ 


<SL 


u, t 


days. 

Juno T67 

([ 'a Ariom. 
days. 
4-60 
+ 3*35 

+ 10*74 

+10*7 i 

+ *38 

+ *38 

Jim* £0*79 

19-57 

+ ‘38 


-Junti 21*17 



(Ihe-Table) £ *s tithi equation for Ancm, of 19‘57 days, 
reduced to N ak sbatrw tqu at ion, is 


Out Naksliatm Anwadlm (No. 17) encted m 21 June, AD. 484, at *17, U, % 10 ghat, after mean sunrise. 

N*B .—In using the Eye-Table for Nakshatni and Yoga equations, we should first of ah find the equation as if 
we were Investigating a tithi, end then reduco the tithi equation to a Naksbuh a or Yoga equation according to the 
jscale furbished by the Eye-Table, We give another example to illustrate this, 

IV.—Required tfic tmdiMg vimrnt of Yoga SvJtla (Ac. &4) ; ' n Jv nr 4$4 (rw Tables, p* £32), 


(Table X, p. 48), Ashndba New Moon, A*D* 484 

(Table Xl-J>, overleaf)- Shortest interval from Atshadha 
New Moon to No. 24 Yoga. Bukla ... 

(Table XI^E, overleaf). Yoga correction for-A,D. 464*83 
\b that corresponding to an argument of £4-33 days, i.e, 


days. 
June 9 6? 

+ 10-57 


Q-77 mtiwi f *05 


^ 4 * 0-72 


June 20*96 

(Eye-Table) Sun’s tithi equation for 94-74 days, is —‘04d* 

This with sign reversed (for Yoga), ami reduced to scale 
of Y otfa oqu atii on, beoom es , >. .* ■ + 03d. 

(Kve-Tftble). Mean’s tithi eqn, for 19*77 days is +*41d. 

This* reduced to scale of Y6&* equation, becomes +*36d. 


© p s Antmu 
days. 
24*39 
+ 59-06 

+10*57 


+072 

94-74 


£ ] s Axiom, 
a ays. 
4*50 
+ 395 

+10-57 


+ 0-72 
+ 19*74 
+ 0-03 
19*77 


(<*> T s Yoga 
Equation.) 


Bum of Sun s and Meerut Yoga equations 
Ending moment of our Yoga No. 24, 8ukh, 


+ -38 + ‘38 

June 21-34 ^20 jgiu after mean sunrise on 21 June, A.D, 484. 




INDIAN CHRONOLOGY 

(SOLAR, LjU IMAR AIYD PLANETARY) 

B.C. 1 to A.D. 2000 . 


PART I. 

Relations between Indian Astronomy and Indian Chronology. 

NJi.-— Decimal pails of n tiny may Vio eoavnrted into gJiaUia* ami palat (ndUfiilf* and vhiadit) by muans of 
Table XIX, and into hourt awl minut<u by means of Table -XX. 


CHAPTER (. 

THE SYNOI ICAL MONTH AND THE INDIAN SOLAR YEAR. 

1. Astronomical Constants. —A regular treatise on astronomy always closes 
with a chapter on astronomical constants, viz., those elements qi calculation which are 
of use in predicting astronomical events, A book on astronomical computation, like the 
present one, must begin, not end, with astronomical constants. 

2. First Astronomical Constant. -The Moon’s Synodical Month or Luna¬ 
tion. —The first astronomical constant we have to know in Hindu astronomy is the 
moon's synodical month of 29£ days. The exact length of this period, according to the Siirya 
Siddh&nta,* which we shall always follow, except when otherwise stated, is 29 , 5o05fs794G days. 
The ancient Hindu astronomers purposely calculated this period to what we should now call 
nine places of decimals in order that there might be no error even after thousands of years. 
The period fixed by modern astronomy does not differ trom the above in the first six decimal 
places, and as *0000008, the actual difference, is T f 5 „ of a second, it follows that the differ¬ 
ence between European and Indian astronomy in 5,000 years bit 61,844 synodical months 
may amount to 4,260 seconds or a little over 1 hour and 11 minutes. We shall see, when 
we come to compute new moons, that, in practice, the difference between the European and 
the Indian computation of new moons is very much less. {Vide Sec. 118 , Rule (8) infra.'} 

3. What is a 3ynodical Month ?— A synodical month or lunation is the 
interval between one new moon and another. You arc apt to imagine that this is the period 
in which the moon travels once round the earth. It is not so. It is the period in which the 
moon gains one complete revolution over the apparent or visible motion of Uie sun . and as 
this is a most essential fact, which you should thoroughly understand in order to woik any 
problem in Indian dates intelligently, we will spend some time in considering it, 

The moment of new moon is the moment when sun and moon have the same longi¬ 
tude, i.ei, are at the same distance measured from a fixed point in the heavens. Wh en o nce 


« +h c surva Mdtfoaata, the bent known system of Indian astronomy, is believer} to have been ourentin its present 
form «i«Mth.:ilthContOTV A.D. and is the Matted for all India. Numerousoiuei-Siddhautas aroextanl, out only 
oniTof then the First Arva Siddhanta. is referred to in the present work,in addition to Ilia Burya feiddhauta. 
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this moment is past, the moon resumes her journey at the rule of, say, 1$ degrees a day and 
the sun resumes his at the rate of one degree a day. It follows that the moon gains twelve 
degrees over the sun in a day and therefore she gains 3G0 degrees iri about 30 days. All 
these figures of clays are approximate, but they will enable us to picture to ourselves what 
takes place. The synodical month, then, is the period during which the moon gains 3(30 
degrees over the sun, and its exact length is 29'530587940 days. 


4, The Solar Year,— The next astronomical constant which we have to study 
is the solar year, the length of which, according to the Stirya Siddhdnta, is 365 ' 258756-184 
days. Y T ou have probably heard that the length of the year, according to modern astro¬ 
nomy, is 365-2-122408 days, that the Julian calendar made out the year to be 3(35*25 day.*., i.e., 
.00776 of a day in excess of the correct figure ; that to rectify this error, Pope Gregory 
in 1582 ordered the dropping out of 10 days and the British Parliament in 1752 * similarly 
dropped out 11 days, and that to avoid a recurrence of the error, we now dropout three leap 
years out of every' hundred. You may be inclined to wonder that the Hindu astronomers 
adopted for their solar year a period which is not less than one ghatika in excess of the 
modern astronomical year. The year of 865*242240$ days is, however, a tropical year, 
whereas the Hindu astronomical year is an anomalistic f year, and we should really compare 
the Hindu year with the modern anomalistic year, which we seldom hear of in practice, but 
the correct length of which is 365'2596206 days, being an excess of *001 clay over the Hindu 
year. This no doubt makes a difference of several days in the course of four or five thousand 
years, but as the. Hindu year is essentially lunar and not solar, not much practical incon¬ 
venience is caused by the difference. 


Perhaps you would like to know the practical difference between a tropical 
and an anomalistic year. A tropical year is that which brings the seasons round at the 
same time of the year, whereas an anomalistic year is that which brings back the sun’s 
anomaly , i.e., the rate at which he moves round the earth. This rate Varies according as 
the sun is near to, or removed from, his perigee, i.e., the point when he is nearest the earth, 
and once a year the sun returns, as it were, to his old pace, Now this varying pace of the 
sun is very important 'for calculating the moment of new moon, as well as for calculating 
the moment of sunrise, and this is probably why the Hindu astronomers reckon the course of 
the sun by the anomalistic, instead of by the tropical, yea)'. 


5. The Decursua of the Hindu Solar Reckoning.— Hindu astronomers reck¬ 
on the present chronology from the midnight between 17th and 1 8th February 3102 B.C., 
which is commonly called the beginning of Kaliyuga. On the morning of 18th February 
3101 B.C., that is one year later, one complete Hindu solar year had run out by 6*13 a.m., 
i.e., at *25875 ot the day. As however the Hindu day is always reckoned from sunrise, mean 
sunrise for the whole of India being at 6 a.m., the first year is reckoned to have been com¬ 
pleted at 13 minutes for exactly 00876 of a day) Endian time of the day, on 18th February 
3101 B.C. At this moment the year 1 of Hindu chronology began.. You probably think it 

* This was the occasion Whm the Nicw Style (more fully explained in Ch. XXVI, Secs, 23i to 241 . ** Vara or 
Weekday ■') ^as introduced, 

t Strictly speaking, a ti&rul year, but the designation anot/<alistie year is mote suEt^bJa at this stage in ardor to lead 
up to iko sun’6 anomaly. 


\ 




year 2 which began* on 18th February 3101 B.C., and not the year 1 ; but the 
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Hindus generally reckon completed or expired years, ami not current years, as the Lut opean 
calendar does ; and this is another point which you should thoroughly understand. I he first 
year of the Hindu chronology, which began on ISth February 8102 B.C., is, according to Hindu 
reckoning, the year 0. By adding 3101 to an English calendar year A.D. you can always 
arrive at the corresponding (expired) year of Kaliyuga. Thus the present year 1010 A.D, is 
K. Y.5GI1. For a B.C. year, the K.Y. equivalent is obtained by subtracting it from 3102, 
not 3101. 

6. Correspondence between A.D. and K.Y. years. —Tables VI, VII, and X ex¬ 
hibit iu a very simple and intelligible manner the correspondence between A,D. and 
K.Y, years. Advantage is there taken of the fact that a century year A.D. corresponds, to a 
century year K.Y. increased by 1- Thus 100 A.D. corresponds to 3201 K.Y., 1900 A.D, to 
5001 K.Y., and so cm. 

If you reckon 305’258750431 days for every Flindu year, you will find that the 
commencement of 3.10J K.Y. tell on Kith March, 1 B.C., at ’15879 of the day. The Hindu 
astronomers, however, have to drop ir 17009 W days out of this reckoning, because the 
Indian Solar Year 0 Kaliyuga really began 2-1707 days before the moment above assigned 
for its commencement. This dropping out or correction is called Sodhya ,* and we shall 
meet with it again. 

It thus happens that 31Q.1 K.Y, commenced in 1 B.C, on 13th March at ’9831 of the 
day after mean sunrise (0 a,m.). From this point Tables VI, VII, and X will carry us on 
regularly through every year up to 2000 A,D. 


CHAPTER U 

FIXING THE MOMENT OF MEAN NEW MOON- 


7. At the first moment of K.Y. 0, according to the Silrya Siddh4nta t the sun and 
moon had the same mean longitude that is, the moon was mw at that instant. At the hist 
moment of ! R.Y, fld5‘258750484 days would have passed, that is 12 synodical months, and 
in addition 10*891701134 days. That is, at the first moment of KY r , 1, the moon was not 
new as she was at the first moment of K.Y* 0, but she Was iO'S917Q days old : and the fust 
mean new moon in K.Y. 1 occurred on 29' 530587 minus 10*89 1701 134 days — 18 138886812 
days after the commencement of K.Y * 1. In tins way in every Hindu year the first mean 
new moon would occur L 8 1 03889 days later than in the previous yeai • In the yeai K-i■ ^ 
a mean new moon occurred 2x 18*83889 days = 37' 27775 days later than the commencement 
of the year T but as this period exceeds a synodical month, th&'Jivst mean new moon in KY - 2 
really occurred 37*27778 less 29-53059, that is 3 7*7 1719 days after the commencement of the 
year K-Y. 2 . The day of occurrence of the first mean new moon in each successive year after 
0 K-Y* is given in Table VII, and we sec from that table that in 100 K-Y- the first mean 
new moon occurred .8*46164 days alter the commencement ol the y eal *^ ^ e follow the table 
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•ugh 200, 300, etc., years, till we find that in 3000 ICY- the first mean new moon or 
15*25745 days after the commencement of the solar year. For 3101 K.Y. (or 1 B.C.) 
we reckon the time of occurrence of the first mean new moon thus:— 

Days. 


Fok 3000 year* 
For 100 ycar^ 
For 1 yoa r 


Bedwt 1 complotod synodifl&l month 
XtemaiuduT , 

Add the Sodhya which causes the solar year to commence 2 -1707 days earlier 
than it does by mean computation (mde See. 66 infyfo 


1^23740 

3*40164 

16-63831) 


3T-85T9& 

SHStiD® 

7-32740 

f S-i707 


H9$10 daya. 


OoeuiTtmee of drat mean now moon in K,Y. 3101 (1 B,0.) 

That is, in 1 B.C., the first mean new moon of the Hindu solar year occurred almost 
exactly 10 days (properly 10 days less ’0019 of a day) after the commencement of the solar 
year, 

8 , From 1 B.C. we can follow the occurrence of the first mean new moon in each 
successive year according to the Tables VI and VII, the figures in which have merely to be 
added up suitably for each year, Thus if we require the date of the first mean new moon i n 
the current solar year K.Y. 5011, we proceed according to the tables 

For K,Y. 5001, Hi-70809 days. (Tab, VI). 

For 10 years, 9'20584 ,, (Tab, VII). 

For K.Y. 5011, 25*91343 „ 

That is, the first mean new moon m the year A.D. 1910-11, K.Y. 5QU, occurs 
25*91343 days after the commencement of the solar year, and as the solar year itself com¬ 
mences, as we may see from other columns of the same tables, on Ap. .12*62041 

+•58756 


he., on April 13*20797 

it follows that the addition of 25*91343 days, 

or 39*12140 days from 1 April, in other words 9*12140 clays in May 1910, will give us the 
time of occurrence of the first mean new moon in K.Y. 5011. We may, it we like, convert the 
decimal places wto ghdtikas and palas or hours and minutes, according to Table XIX or XX, 
and we shall have as the result, 9th May 1910, 7 ghatikas and 17 palas or 2 hours and 55 
minutes. This is the time of occurrence of mean new moon. About the actual ending 
moment of this or any other new moon titlii, we shall learn presently. 

JV..B.—For the meaning of ghatiha and pain, See Seci. 430 in/m. 


CHAPTER III. 

SUN’S AND MOON’S ANOMALY AND ACTUAL MOMENT OF NEW MOON. 

9, We computed the time of occurrence of the first mean new moon in K.Y. 5011, 
and we arrived at the result, 7 ghatikas and 17 palas after mean sunrise on 9th May 1910. 
If now we look into a Pafcch&rigam, computed from the English Nautical Almanac, like 
Mr. Srauti’s Tiruv&di Fanchangam or Messrs, Rag have Chari & Son’s Nungumbaukam 
Panch&ngam, we shall find the time of occurrence of the new moon in May 1910 to be 9th 
May, 13 ghatikas and 2 palas after sunrise, It is encouraging that we are so near the P au¬ 
diting am result, but we are not near enough, The Panchangams in question are calculated 










fatitude and longitude of Kumbakonam and Madras, respectively, whereas oui calcula 
for mean sunrise (6 a.m.) at the Equator on the meridian of Ujain, which is accepted by 
Hindu astronomers as a starting point in the same way as Greenwich is accepted by modern 
English astronomers, It is known that Madrasi time is 18 minutes or 45 palas m advance 
of Ujain Lime, and, further, sunrise at Madras on the 0th May 1010 is noted in the Pan- 
ch ngam as occurring 12 minutes or 80 palas before 6 a.m. These two circumstances account 
for a difference of 75 palas or 1 ghatika and 15 palas between our mean time and the 
Punchdngam time, but there is still a difference of 4 ghatikas and 30 palas or '0750 of a day 
to be accounted for. 


10 . We account for it thus. Although mean new moon occurs every £9'53055 
days, the actual new moon does not recur at exactly this interval. About the time when 
the moon is due to become new, she may be fast, or she may be.slow, and we have to take this 
circumstance into consideration. Hindu astronomers have devised a table of the moon's 
anomaly which enables us to calculate exactly by how many degrees the moon is in 
advance of or behind, her mean position at new moon or at any other time. The original 
tables of the moon’s anomaly and equation of the centre, as these constants are called, will 
be found in Professor Jacobi’s standard article on the subject in Vol. 1 of the Epigraphia 
Indica, For the sake of practical convenience, we may convert the degrees into time 
and further calculate the anomaly for each *001 of the equation, and the result will be 
our Table IX. This table shows us exactly what time should be added to or deducted 
from mean time in order to arrive at the actual moment of occurrence of new moon. 


11. To use this table, you should know the moon’s anomaly, at the time you are 
dealing with, and the moon’s anomaly is determined for centuries and odd years in the same 
way as the mean moment of the first new moon is determined for every solar year. The moon 
completes an anomalistic month, that is, returns to a particular pace round the earth in 27*5546 
days, and in a solar year the moon's anomaly increases by 865*20875 less 13 x 27'5546 =..7*04896 
days as shown in Table VII, Column 4. In 100 years the anomaly increases, by 10*08078 
days and we calculate, as before, the anomaly for the commencement of the solar year 
K.Y. 3101 (B.C. 1). 


For 3000 years 
For 100 years 
For 1 year 
For 3101 K.Y, 


Deduct one completed anomalistic month 


'D.iys. 

12*49527 

16*08078 

7*04896 

86*57501 

27*5546 

8*02041 


Add the moon's anomaly at the first instant of K.Y. 0, which, 
according to the Shrya Siddhiinta, was 90° from perigee or 0*8880 days, 
and deduct Sodhya 2*1707 days, 4*7179 

*7179 12*73831 days. 

13. The result, 12*7383 days, is just what' we find entered in Table V i as the moon’s 
anomaly at the commencement of K.Y. 3101 (B,C. 1). From this point we go on, year by year 
and century by century, till we reach 1600 A.D., when a correction, or bija, introduced by the 
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pidu Astronomer Ganesa Daivajmi, comes into operation. The effect of this bi/a is to 


'the annual increase of the moon’s anom. from 7 , O4890 d, to 7'04898 d. or by 2 seconds of time 
every year, and also to diminish the length of the anomalistic month from 21‘b'o *6 to 27'55459797 
or '000002 d., ie., i of a second every month. As a result of this correction, the anomaly for 
the commencement of K,Y. 5011 {1910-11 A.D.j is 2'1759 days. As the first new moon in the 
same year occurs (vide Section 8 supra) on the 25'9134th day after the commencement of 
the year, the anomaly for the time of the first new moon is 25'f)134 


+ 2'1750 


28'0S93 


Deduct completed anomalistic month—27'554(1 


■5347 of a day, 


13, As new moon is*the moment when the moon has gained exactly 860° over the 
sun, we have, in determining this moment as Well as the moon's anomaly-at this moment, to 
take account of* the sun’s pace as well as the moon's, The sun’s pace depends on his position 
in the anomalistic year, and that we know (Sec. 4) is the Hindu solar year, We also know 
that at the time of occurrence of the first new moon in ICY, 5011 the sun had advanced 
25*9.184 days in the anomalistic year. We simply look for the corresponding equation in the 
table of sun's anomaly (Table IX-e) and we find it to be midway between + T45 and + 144. 
We put down +'1445 as the equation we require and add thereto '5847, the moon’s anomaly 
already found. Net moon’s anomaly, '0792, 

We look in the table of moon's anomaly (Table IX-«J against '679 of a day 
and we find the equation to be between —'OSS and —~'0t>0. The actual anoraaiy entered in 
the table is *677, and as our anomaly is '079, we take a suitable equation by proportional 
parts, '0592. 

We now add the total of sun’s and moon's equations (+T445 —-0592), or +'0858 to 
the mean time already found, 931213* d., and obtain 9' 20(16, i.e., 12 ghatikas 24 palas after 
mean sunrise on 9th May 1910. For the present we might be satisfied with this result, 
which agrees with sufficient closeness with that (18 ghatikas 2 palas) of the Nautical 
Almanac and the PandiAigams based thereon; tor if we acid the effect of longitude and 
local sunrise, already adverted to in Section 9 supra, our local time for the ending moment 
of the new moon tithi will be 13 ghatikas 39 palas after sunrise. 

14, Idle reasons for the various processes whereby we arrive at the actual ending 
moment of any tithi will be clear to us when vve come to Chapter XXIH “ Theory of anoma¬ 
lies and equations," but one word on the subject may perhaps be usefully said before we 
close this chapter. The reader will observe that each anomaly table in our Table IX is 
divided into four equal portions, two having additive equations and two subtractive. Each 
equation, as given in the-table, consists of three decimal places, the first two being given in 
vertical columns and the third in a horizontal column, The horizontal column is not neces¬ 
sary when all we want to know is how many hours or how many ghatikas after sunrise a 

* waxier should note (hat. two fraotiaiw of the day are usually quoted for the moment of occurrence of my astro - 
nomicfil ovent> tt&ga f Oavam, efe Tho first fraction (in this case 'Diai) is part of a period of time; 

reckoned from the beginning of the solar year, while tho aaoojifl fraction {m this case 121S) is tha time of thb day, 
Yacktinttl from me an Lanka a unripe, (i a . m The difference bqtarien the two fractions is (as will be sutm f rom feieo. 8 
iupm) the fraction of day marking iho commeue+mient of t ho solar year, one of the data entered iu Table X* 
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or other tithi occurred, and consequently, the horizontal place of the equation 
namely, its third decimal place,. k omitted in the Eye-table at the end of the book. On the 
other hand, when such a course is necessary for very accurate work, a fourth figure may be 
added to the third shown in the horizontal column by noting the difference between two 
successive anomalies and taking a proportional part of the difference between the corre¬ 
sponding equations. Thus, supposing we want the equation for a Cs anomaly of 7*25 days : 
the anomalies and equations next to those we want are— 

C J s An, 1-017 d, ... i m -s An. 1-215 ti Pit:, '198 d. 

*—■ 13 d, >*. Eq, — '414 <L .. Dill. "001 d, 

■ l fj tj 

Inasmuch as the difference in anomaly between 7-077 and 7-25 is -178 which is 

= *9 of the tabular difference, we can add 9 to the lower equation and take -4139 as the 
equation corresponding to ( L anomaly, 7 '25 days, 

We should note that sometimes the lesser anomaly has the higher equation. 
Thus, supposing we require the equation for C’s An. 20'875 d. We note the following as 
the nearest anomalies : 

<£ ’s All. so- 210 rt, ... (J ’s An. 20-077 A. ... Did. -297 A. 

+--U4 A. ... liqn. +-4I3 A. ... Dili. -001 A. 

•292 

Our anomaly is lower than 20 577 by ‘202, which is 9 -y=a -7 of the difference. We 

therefore add 7 as a fourth figure to the equation +*413 and take +’4137 ns the equation 
we require, 

In all cases we should add to, or subtract from, the equation corresponding to the 
anomaly from which we tool; the difference. In this case, if we had taken the difference 
from 20-280, it would have been '095 and the proportional part ^ = '3, which we should 

deduct from the fourth place of -414. Thus our equation would be +*414 minus '0003 = 
+ -4] 87, the same as before. 

The same observations apply to solar anomalies. 

15. For ordinary results, we do not require a fourth place in the equation, and 
we can take the nearest three place equation that we can find in Table TX and thus, by 
means of a simple sum in addition or subtraction, discover, without a moment’s trouble, the 
actual from the mean moment of a tithi or nakshatra. Even then we shall be far more 
accurate than by any of the rough-and-ready methods now in use. 

CHAPTER IV 

THE SOLAR MONTHS. 

16 . The solar months of the Indian calendar are named in Table II. The reader 
will note that the Tamil names of months are practically the san e as the Bengal names, but 
that the first Bengal month Vaisdkha givafc the name to the second Tamil month and so on, 
the last Bengal month Chaitra being the first Tamil month Chittirai, 

Also, the Malay alum names of months are generally t&e same as the signs of the 
zodiac : the first two are called Mcdam arid Edavarn instead of Me sham and Riskabham , 

But whether in the Tamil country or in Malabar or in Bengal, the measure of the 
solar months is the same, Like the solar year, each solar month ends at a fraction of the 
day, that is, at the moment when the next sankninti takes place. For purposes of computa¬ 
tion, the sankrdnti, as well as the month to which it gives its name, is reckoned from the very 


<§L 







( 6 ) 


<SL 


moment at which the previous month ends. But in practice in the Tamil country, when a 
sanfcrftnti lakes place after sunset, the next month begins next day ; and when the sankrfmti 
occurs before sunset, that is the first day of the next month, and the old month loses a day. 
We shall have occasion, when dealing with the use of the tables, to note some of the 
practical consequences of the working of this rule, and we shall mention at the same time the 
corresponding rules in other parts of India. (Secs. 443 , 145 infra.) 

17 . Note that the solar months in the Indian calendar, which have SO days each, 
are placed at fairly regular intervals, and that the months with 31 days each, as also 
those with 29 days each, are arranged continuously, Thus the series is: 

30 30 

31 29 

31 29 
31 29 

. 31 29 

29 

30 

which is fairly symmetrical. Owing, however,, to the working of the rule about sankrAntis 
before and after sunset, a month may have occasionally an extra day, and solar months 
with 32 days are not infrequent, as we may see from Table XII. Any consequent confusion 
can always be avoided if you invariably determine the fraction of day at which a month ends 
and the next begins. 


CHAPTER V. 

THE LUNAR MONTHS IN RELATION TO SOLAR MONTHS 

18. The lunar months arc. the doors to the Indian calendar, but the solar months 
are the hinges on which the doors move. Every lunar month takes its name in Bengal from 
tiie solar month in which it occurs, and in the Tamil country from the next solar month after 
that in which it occurs. 

19 - Thus the lunar Vaistlkha must begin sometime in the solar Vaisilkha (Bengal) 
or sometime in the solar Cliittirai (Tamil). The lunar month being only 29 ^3 days in length, 
there may be two new moons between the beginning and end of a solar month, and in this 
case both receive the same name, the first being called Adhika and t.tie second Nija or true. 
The second is called * true ’ because it immediately precedes a sankr, inti. Adhika months 
occur ordinarily once in three years, as may be seen from Tables X and XII. 

20 . More rarely, that is about once or twice a century, a Umar month may begin 
and end without a solar month beginning between, and then some lunar month must be 
suppressed us there is no hinge on which this particular door can turn, .The suppressed 
lunar month is said to be kshaya* or in defect. 

21 We will now take three examples illustrating the different kinds of lunar years : 
(1) a year consisting of twelve lunar months, corresponding to as many solar months ; (2) a 
year consisting of thirteen lunar months, which will include an adhika , ; ,t\, an extra or inter¬ 
calary lunar month ; (3) a year of thirteen lunar months, exhibiting two intercalary or adhika 
lunar months and one suppressed or kshaya lunar month. 

* Beginners tind great, difficulty in umleTstanrimg ti-dhifta and Mitya months, been-use llio klea is so mterJjf unlike 
anvi-biiigln any other c&biuW ; bet ibo examples given m the next following page* will enable the reader to cross 
safely over this jaeju Mifioruih of the Indian calendar. 
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SCHEME OF MONTHS IN K Y, 5011, A,P. iBiQiit 


Limar Months ... 

| 

A.D. Date and Trim- , 
tion of Day of mean 
New Moon, 

Day and Fran lion o f 
Bay of Solar Yw 
when moan Now 
Muon occurs, also 
Siia'a Anomaly for 
New Moon, 

1 

Day and Fraction of • 
day of Solar Year | 
when Sankr&nti j 

occurs: names of 1 

Solar Months corn- j 
meuoing at each i 
sankraritu 

S.M. s^Soi-Ait MwtH 1 

Moon 7s Anomaly at 
moment of each 
mean New* Moon. 

(To the {£ f s Am at 
iirst now moon of 
Soliu* Year add 
1*976 days for 
each lunar month) 


A.D. 1910- 

liidian Solar Year 1 
' nonununci-H 

Ap. 13-20S0. 

(Tab. X, p. 126.) 

■ ■■ | 

K. Y. 5011, 

Meska eaukianti V&iaa- 
k.ha g.M. ; Chittirai 
and Mod am S.M. ; 

solar year begins. 


1. Yaisakha , 

May 9-1214. 

26-9134 (Tab. X.) 

30-9353. " 

V r i a h & b h a sank. ' 
Jyeshta S.M.; V a U 1 
kam or Edavam &M - 1 

0534 

(Table X.) 

2. Jyeshf.a 

June 7-G520. 

66-1440 

62*3550. 

Mithuna innk. Ashada 
S.M, ;ArJ S.M. 

2Tj10 

3. Ashada 

July 7*1820. 

34-9746 

94-0003. 

Farktita sank. Sravana ; 
S.M.; Adi S.M. 

4-486 

4. Sravana ... 

Aug. 6-7132. 

iii-Boea 

125-476& 

Sim ha sank. Bhadra- 
pada S.M.; A v a n i 
S.M. 

6*462 

5. Bhadrapada. 

Sup. 4-2437. 

144 0357 

156*4942. 

K any & mnk* A s v i u a 
S.M.; Phrattasi S.M. 

8 488 

6, Anvina 

j Out. 3-7743, 

[ 

173*0663 

186-9356, 

i Tula sank. K a r t i k a 
i S.M. jpBeng,); Aippasi 

S.M, 

10414 

It K*i*ttika 

J; . j. 1 . . . . .. , 

; Nov. 2-3049, 

203-09B9 

216-8289. 

YmoJjika sank. Marga- 
bira &M ; Knrtrgai 
S.M ( 

12*390 

8. M&rgauira . + . 

i Doc. 1-8365. 

232-5270 

j 246-8192. 

Dhanua sank. Fauaha 
S.M. i Margali S.M. 

14-366 

9, Pauaha 

Hue. 91-3061. 

A.D. 1911. 

262*1581 

275-6369. 

Makara aank, Magha 
S.M.; Tai S.M. 

16-342 

10, Mag ha 

Jan. 29-8967. 

291*6887 

! 305*0860, 

i Kumbha san k, Pirn b 
guna S.M.; Masi S.M. 

18-3 lb 

j 

11, Phal^una ... 

Feb. 28-4273. 

321'2193 

l 

384-9063. 

Mina sank- Oh ultra 
S.M,: Faugttni S.M, 

20 294 

19, Chaitra 

Mar. 29-9579. 

350*7499 

365-2667. 

Meoha Bank. Vaia&kUa 
S,M. ; Chitf irai S.M, 

22 270 


A"J9,—The main point to which the render^ attention should he dhacted is that ihq lunar month following a new 
moon has its name determined by its occurring before a particular flankranti. thus* a lunar month commencing sis any 
time between 0 day of the aolai year and the 8&93&3rd day is called Vaisakha; similarly, a lunar month c-otniiuixciug 
at any time between 156 4942 days and IBft'&SSftdavs of the solar year U called Asvina and so forth, The lunar 
month commencing before the Mesba Sank! anti is cal Jed Chadtra, 
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'A/ 22. For the first we shall select the current Indian year K.Y. 5011, A,D. 1910- 

Tor the second we shall select last year, K.Y- 5010, A.D. 1909-10 ; and for the third, because 
there has been no suppressed month since A.D. 1822, and there will be none again till 
A.D. 1963, we will select the very first year of our chronology, K.Y. 3101, B.C. 1. 

23 . The solar year K.Y, 5011, A.D, 1910, which is a normal year, opens, as 
every year docs, with the Mesh a Sa nkrdnti or entrance of the sun into the Indian first point 
of Aries, from which our celestial longitudes are reckoned. We have already seen how 
this moment is determined, namely, by the successive addition of 365'25875 days since the 
first moment of the year 0 Kaliyuga, less the sodhya of 2'1707 days. The Mesh a S a nkrdnti 
determines all kinds of solar years in use in India, and it also determines directly the lunar 
year, since the first lunar month Chaitra is defined to be that whose com men cement precedes 
the Mesha Sanknlnti and the first day of the lunar year is that on which Chaitra Sukla 
Pratipadd or the first tithi of the bright fortnight of Chaitra was current at sunrise. In our 
scheme of months in I able X. and elsewhere the reader will observe that the lunar month 
Chaitra stands last, but this is only for purposes of computation, and, after all, the lunar 
month Chaitra begin! in a previous solar year, and so it stands last among the lunar months 
of that year. 

The moment of the Mesha Sankrdnti marks the commencement of the solar month 
Vaisdkhd in Bengal, of the solar month Chittirai in the Tamil country, and of the solar 
month Medam in Malabar, Travail core, and Cochin, 

Each month begins and ends with a sankrlnti, and the second and other san- 
krAntis are named in the order of the signs of the zodiac, Prishahha, Mithuna, etc. 

24. There is no difficulty about the lunar months in A.D. 1910-11, since the new 
moons and sankr&ntis occur alternately, each door having its own hinge to turn on. If you 
like to calculate the actual moment of occurrence of each new moon, it will be a useful 
exercise for you to do so, and you can use the anomalies noted in columns 2 and 4, 

SCHEME OF MOUTHS IN THE YEAR A.D 1909-10, K.Y. fiOiO. 


Lunar "Months 


i m Vataakha 


a, Jyefiht* 


; A.D. Date and Frao- 
i i ion of Day of moan 

1 Now Moon, 

Day and Fraction of 
Ftey of Solar Year 
when mean New 
Moon occurs, also 
Still’s Anomaly for 
New Moon. 

Day an«i Fraction of Day 
of Solar Year when j 
s a n k r a n t i occurs ; 
iianies of Solar Months 1 
commencing at each I 
sankramti. 

S.Mi^SohAR Month. It 

A.D. 1909. 

Indian So3ar Year 
commences, 

Ap. 12*2492 (Tab. X), 

Ap« eoms 

i 

i 

1 

7 2745 (Tab, X), 

K.Y. 5010. 

j Masha sankranti Vai- 
sakha S.H,; Chittirai 
or Medam S,M. So]ai 
Year begins* 

VI i 8 li a b h a sank 

Jyoakta BM. ; Yai- 
kasi or Edavnm 6*M. 

May UV7543. | 36-8051. 

I 

62-3555, 4 

Mithuna sunk, Aahadu 

8, M,; Am S.W. 


maly ai mo! and Moon's 
tnent of e<j nations 
each mean (by T able 
New Moon, IX a to 
[See this 


I 


4*B77. 


















Lunar Months ... 

t.D* iWe and FrtiojJ 

t ion of Day of mean 
New Moon. 

I 

'Jay ami fraction <tf 
Day of Solar Year ' 
when mean New 
Moon otiours, alao 
Stm’a Anomaly for 
Now- Moon. 

Day and rrautvon of Ji 

Day of Solar Year 
when aankruriti one urn, 
n&mes of Solar Months 
com mi ending ab each 
sank r anti. 

S.M.^Solae Month. 



AD. 1909. 



K.Y* 5010. 

3* 


June 18-2849 

66-3367 


94 0003. 

Karkaia aankranti Sra- 
van a H.M .; Adi S*M, 

M 

6.j 

Bravana j 

July JT'StfiS 

Aug. 163461 

95*8663 

125-3970 
- -4470 

1 

125-4755. 

Sire ha sank. bbadra- 
pads S.M.; Avani| 
S.M. 




*124*3500 



6* 

Bhadrapada. 

Ssi>. 14*8707 

154*0276 


}66‘43i2. 

Kenya sank. A s v i n a 
S.M,; Tuxattasi S.M, 

7* 

Aavina 

Ocf. 14*1078 

18t* 1581 

'* ; i * .. '] 

' 

386*9355* 

Tula sank. K a x t ti ka 
S*M. (Bong.) j Aip- 
i pasi S.Jtl. (Tam.)- 

8* 

Karltika 

i Nov. 12 0370 

218*i)BB6 


216-8289. 

YriscUaka sank* Marga- 
■ sixa S.M.; Kaitigai 
S.M. (Tam,). 

9* 

M&rgasira ... 

| Duo. 12*1685 

. 

AD, IS 10. 

: Jan. 10*9900 

248*5192 


216’ 3192, 

Diianns sank. PausliFi 
S.M. ; MefrgaH S.M. ! 

10* 

Pauehn 

*273*0108 


275-6369. 

Makara ^auk, Magha 
S.M. ■ TaL S.M. 

11. 

Magha 

y e b. 0*5206 

308*5804 


305*0850. 

Kumbha sank. Pbft !- 
guna S-H.; M&ui; 
S.M. 

4£. 

Phalgima ... 

j Mar, 11*0602 

333*1110 


88V9053. 

Mina dank* Chaitra 
j S3L; Pangmii S.M, 

13. 

Chaitra 

Ap. 95&08 

361*6416 


Us-2687* 

;Meeha sank. Vniaakha 
i S*M.j Chittirai S.M, 


maty at« and Moon’s 
miiiit at equation 
1 n^an (by T able 
New Moon* IX a to 0 )* 


6‘353 

8*329 

i.0-305 
— I2f>3< 

id-ieo 

I2 2$l 

11-257 

1U-23S 

18-209 

! 20*185 


•ms 


54170 


21-137 


26113 


25. In this year, as in 1910-11, the lunar months, up to Sr&vana, alternate with 
the solar months; but between the SctnkraHtw due at P h0000a d. and 125'1755 d. of the solar 
year, we have two mean new moons at G5*8t36U d. and 125'3970 d., respectively. We may 
satisfy ourselves by computation of the anomalies, as shown above, that the second new 
moon really precedes the sankriinti at 125-4755 d. In such a case both the new moons receive 
the same name (here Srilvana), and the first is called Adhika Srivaua, the second Nija 
Sr&vana. After this, the numerical order of the lunar mouths is disturbed, for the 6th new 
moon is called Bhfklrapada, whereas in 1910-11, the 5th is BhAdrapada, and the remaining 
new moons, including Bhadrapada, alternate with the remaining sankrantis, the total number 
of new moons for the year being 13 instead of 12. 

We now pass to the third example* _ 

* Autvinl moment ot ocourrcuue of ucw moms after ullowiug for solar Mid luuuv a onialy. 
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SCHEME of MONTHS FOR 1 B.C., K.Y. 3101. 


<§L 


Lunar Months 


1 


Date of mean Now Day or Solar Year wlien 
Moon by Christian ! mean N a w Moo n 
era and fmctiofr of : occurs ; also Sun's 
day, I anomaly, 

i 


Day of Solar Year when 

j Mona's uno- ( 

flankranti oconre, 

? maty at 

also elates of com¬ 

moment of [ 

mencement and end 

New Moon, j 

of Solar Months 


8,M.—Solar Month. 



Sun's and 
Moon's 
equations 
(by Tab io 

IN! <1 to t>). 




i. B.C. 

Indian Solar Year 
conmicnvos 

Mar. 13-0831 
(Table X, pag* 24) 
Mar, 23*1)8 


K.Y. 3101. 

Me aha sankr anfri V ai - 
sakba S.M,; CMttirai 
ov Madam S.M. 



i. 

Y&isakha ... 

9*99810 

30 - 03528. 

V t i s h a b h a sank. 
Jyoshta 8. Mj Vai- 
kasi or Edavam S.M-. 

22-736 

i \ 

2. 

Jy^shta 

Apr. 22*91 

39-69869 

■ : • ' 

62*3555. 

Mithuna sank. Ashada 
HM .; AmS.M. 

21*712 


3 

A a had^ 

May 22'0t 

69'05928 

1)4-0003. 

K ark at a sank, Sra 
vanaS.M. ) Adi S.M. 

28-688 


*. 

Sravana 

J une 20 57 

08*58086 

- ■ > I. 1 - 

125*4756. 

Sirnhn s a xi k. Dhadra~ 

! pada 9JM,; Avani 
j S.M. 

1*109 


5, 

Bhadrapada. 

July 2 (HO 

12 8' 12045 

157*65101 

18718163 
— '5814 

*180-5972 

156-4942. 

Kauya sank, A a v i n & 
S,M.; fur alias! 8.M. ! 

3'085 


6. 

7n 

| Asyina 

Aug. ifrGIS 

Sep, 17*16 

186'0366, 

;tu Ea sank. K a r 1t i k a , 
S*M>; AipfNui B.M. 

5-061 

7-037 
r- “1724 

—*1724 { 

— 1120 / 





6-866 

4&S44 

8, 

Karttika ... 

: Oat, 16 69 

218*71221 
— ‘5143 

316-8389. 

Vrischika sank, Mar^a- 
sirs. 6, M; Kartigai 
(Tam.) fei.M, 

| HU 

— H2BS 

—*1388j 
. — ■3855 J 




*216,1970 

8-384 

—*5143 

9, 

Mariasira ... 

Nov. I6‘23 

346*24280 
— ‘3212 

246-3192. 

Dhauu* sank. Parish a 
S.M. \ Margnli S,M. 

1 10 989 

1 _ -0.-J28 

—■0622 \ 
—■2600 J 




*245*0216 

1 ; 

10*037 

—*5212 


Fatisha 

(K^haya) 

: 1 

. 

2 75'68 69. 

'Makara snuk. llaglii. 



10. 

Ma^ha 

1 Deo. M 176 

275-77335 
—■ -0114 

305-0860, 

Kumbha s a n k* Phal- 
g ti n a S<M V ; M an i 1 

S.M. 

2*966 

4* 0391 

+ 0301) 
—*0005 J 



1 A.0. 

‘275'7319 

13-004 

—*0414 

11* 

Fhal^fuaa ... 

Jan, J329 

■ . 4 J *\ \ 

I . r,. 

805-30098 
+ '2501 

384-9053, 

Mina sank. 0 h a i tra 

lb 941 
+ 1193 

+*1193) 
+*1303 j 




306'5510 

15-960 

+ 2501 

12. 

13. 

( 

j Cbaltta 

V&h, 11*2 

831-8&67 

*+•1710 

! 

j 

16017 
+ -1685 

+ ■16851 
+*3025 j 



336'5055 

365 H 2587, 

17'085 

+■4710 


i 

Mar. I3'35 

361'36516 

! 

Mesha sank. Vnisaklia 

S.M.; Cliittrui or‘ 

Madam S.M. 

18-893 


* Dbf and fraction of day, marking exact mutuant of actual New Moon, after allowing for anomaly. 
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26 In this year there is nothing specially worthy of note till we reach Asvhta. 
Otit^ferr that month there is an Adhiku Asvina just as we had an Adhika Srivana m * ■ - ■ 
1909. There is a peculiarity about Nija Asvina in the year B.C. l p which we ttiust note Ctire 
fully. The mean Nija Asvina at 1&-1810 days is not before the sankranti at 186*93»o clays, 
but the actual new moon, after calculation of anomalies, is found to be beloie 187 18 0 c ays 
and is therefore Nija Asvina , not KArttika. Generally speaking, when a ntja or adhika 
mouth is within ‘6 day on either side of a sankranti, calculation, or at least a consideration, 
of the anomalies is necessary before we can determine its true character. 

27. Passing Asvina,'in the year 1 B.C., we find that each of the subsequent mean 
new moons is within ‘0 day of a sankranti, and we must therefore calculate the anomalies in 
order to be quite sure whether each new moon is on this or that side of a sankrftntL Having 
made these calculations, we find that between two sankrftntis at 246-3192 d. and 2/0-6869 d. 
there is no new moon, although there is a new moon just under six ghatikas ('095 d.) ajter 
the second sankranti. Had this new moon preceded the sankranti ever so little, instead ot 
following it, or had our method been inaccurate at this stage.tu the extent of 2 hours, 
the consequences we are about to state would not have followed. As it is there is no 
new moon between the two sankrantis at 246'SH§2 d. and - o*6369 d., and therefore the 
Umar month which has no hinge to turn on is shut; this fact is expressed by saymg that 
Pausha lunar month is kshaya or suppressed. 

28. How do we know that the lunar month to be suppressed is Pausha and not 
anv other 7 Because that is the first new moon which we are unable to place before a san- 
kr L We find that Misha and Phitgma are each followed by a sankranti, though a long 
way off, and between the saukrlntis at WWW d.end30ME.87 d there are agamtwo new 

‘ L, hat is to say Cbailrae. the first of these being adh.ka and the second u,ja. Here also 
we note that appearances are deceptive, for the mean new moon at 88+ S3« is apparently 
a Ph&lguna, but the calculation of the anomalies shows it to be an adhika Uiatlm. 

29 Generally, (1) a kshaya month is preceded and followed, though not im¬ 
mediately, by an adhika month ; (2) there are, as a rule, only one or two kshaya months in 
a century ■ (3) the kshaya months must be calculated Iron, the mean moment by means of 
anomalies' before we can prove them to be kshaya ; and (4) only one of three months, 
Milrgasira, Pausha, and IMgha, can be kshaya, because these are the three lunar months 

which turn on solar months of 29 days each. 

The following table enables us to know an adhika month or a kshaya month by 
mere inspection of the date of occurrence of the first new moon in a solar year 


Njunofl of Lunar 
Months. 

Ending momenta of 
Solar Mentha, 

Peri6d& of 

Lunar Months, 

Limits* of Adhiku and Ktiiaya 
Months, 




The lunar month noiedin column 
1 will be an adhika month if 
fiTHt Kew Morai in Solar Year 

IfaUakha, 

30'9362B U. 

an-fi30r>9 it, 

ooeurs 

before 1404 (10 d, 

•• ;, v -■ 

Jyashta 

63:35656 <1. 

00-00117 lU 

3J-20438 d. 
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§1 


Names of 

Lunar Mem tbs. 

Ending D&j-e of Solar 
Months, 

Period* of 

Lunar Months. 

1 limits of Adhika am! Kshaya 
Months. 


. 

■ ■", ■' 


The lunar month noted in column 
| 1 will be adhika if first New 

1 Moon iu Solar Year oca toe. 

Aehifcda 

04-00023 d. 

08-50176 a. 

I before 5-40B6I ch 

Sir&vana 

125-47 555 it. 

118-12235(1, 

„ 7-34320 cl 

Bhadr^pada, 

156-49417 d. 

147-68293 d. 

„ $ 84122 cl. 

jUffina 

186-23555 it. 

177-18368 d. 

(t 9-75201 Cl 

Karttika 

216-S2B88 d. 

206-71411 rt. 

f 

„ 10-11475d* 

Hie lunar month noted in column 

I will be hthaija if \\m New 
, moon in Solar year ooours 
! af ;er 10*07446 d. and 

aalra. 

216-81216 d. 

236-34470 d. 

f 

! before LOT 1475 d. 
after 9*86164 <1. and 

Fausha 

275-68604 d. 

366-77620 d. j 

206-30586 d. 

before 10-07447 d. 

| ail or 9-77&L0 d. and 

Magha 

806*28-100 d. 

before 8-86164 d. 

The lunar mouth noted in column 

1 will be adhika if first now 
moon in. solar year occurs 

after 9-77 0T2 4». and 

Phal^una 

331-90537 (1. 

324-83647 d. 

before 10*06880 & 
i after KMM5$80 d- and 

Ohaitra 

865-35875 cl. 

364-86705 d, j 

before 10 $B170 d. 

1 


AH the figures in column 4 are obtained by eubtfectijig the corresponding tigums in eoliumi 3 from StMjM 
in column 2* 

30. We see that if the first new moon in a solar year occurs before 1-40169 days (the 
difference between 30-93528 and 29''53058J of the solar year, there will be a second new moon 
before the end of the first solar month, Reasoning in the same manner, we see that it the 
first new moon in a solar year occurs after 1 ■40469 days, but before 3'29489 days of the solar 
year, there will be two new moons between the commencement of the first and second solar 
months, that is, there wiil be an Adhika as well as a Nija Jyeshtha. Similar reasoning will 
enable us to connect the possibility of occurrence of the several adhika and k shay a months 
with the occurrence of the first new moon before or between the days mentioned in the 
fourth columr ft will be a useful exercise for the reader to try and reason out for 
himself each line of this table. For determining mean intercalations and mean suppression, the 
table can be used as it stands ; and taken with suitable anomalies, it is a safe and reliable guide 
for ascertaining true adhika and true kshaya months. We believe that this is the fust time 
that so simple a method has been announced for recognizing adhika and kshaya months, 

VI THIS. 

31. Tithis are in use over the whole of India for religious purposes and over the 
greater part of it for civil purposes also. To understand tithis thoroughly is to have mas¬ 
tered the system of Hindu chronology. Hence « Tithis" take the lead m the second title 

of this work, . _ , ( 

32. A lunation or synodical month is divided into thirty tithis or lunar days of 

equal mean length. The names of tithis are familiar to all Hindus, but they are given tor 
convenience of reference on the same page as Table IL The first fifteen tithis, correspond¬ 
ing to the bright half of the month, are called Sukla paksha ; and the second fifteen .arc called 
Krishna paksha or Bahuiapaksha. The last or 30th tithi is new moon or AmAvAsyft, and it is 
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^caiiesfl' / sonietimes by the name of the month of which it marks the end, and sometimes by the 
name of the following month. Thus the moment of Amiv&syA, which marks the beginning 
of VaisAkha and which in this work is invariably called the ■' Vais+kha new moon" is the 
same as the ending moment of the 30th tithi of Chaitru. In an inscription* “ VaiSftkha 
Am&vfisyA ’’ often means the Am&vAsyft at the end of Vai4ikba, but for convenience of 
computation, the first new moon in the solar year is in this work called the Vais&kha new 
moon, while the 30th tithi of VaisAkha is called the Jyeshtha new moon, and so on with the 
rest of the lunar months. (See remarks by Dr. Thibout, Indian Antiq., Ap. 1895, p. 88 .) 

33. To find the mean ending moment of a particular tithi, all you have to do is to 
add the corresponding duration in days, according to either Table II or the Eye*table, to 
the moment of the previous new moon. 

Thus, to find the mean ending moment of the 18th tithi of M&gha lunar month, 
called ktishna or badi (contraction for bahttla dtvasa) Tritiya in K.Y. 5910, A.D. 1909-10, 
we proceed as follows 

Milglia new moon, A.D, 1910 (Table X) ... February 9‘529G d. 

Duration of 18 tithis (Table II or Eye-table) ... 17*7183 d. 


Mftgha 3 badi, i.e., end of 18th tithi 


February 27-2479 d. 


The mean tithi in question ended at -2479 of the 27th day of February, A.D. 1910. 
34. For the actual ending moment of the tithi, we add the equations of sun’s and 
moon's anomalies. 

Anomaly at new moon. 

0 ' < 

802*68 d. 22-161 d. A.D. 1910, February 27*2479 d. 

Add tor 18 titui# 1 772 (] 17*718 d. ©Eq* for 320-30 d - + *1491 d, 

_____ __ <£Eq, for 12-473 d=—T332d. 

320-30 d- 39-879 d- 


Dethint. 27'555 (1 auora. month.) 


+ ‘0159 d. +*0159 d. 


12-324 d. 

+ '1491 (0' B efjnation.) 


27*2688 d. 


12-473 


27-2638 cl. or, in ghatikas and palas, 15 ghatikas 50 pa las after mean sunrise on 
27th February 1910. This is the absolute ending moment of Magba badi 3, in K.Y. 6010. 


CHAPTER VI. 

NAKSHATRAS- 

36. The system of quoting dates by Nakshatras is as old as that of quoting by 
tithis and has prevailed in India from equally ancient times. There are twenty-seven 
nakshatras or lunar mansions through which the moon passes i n he r monthly journ ey 

* Thai Is, on the aysicm or the system of reckoning junfir months from New Moon to Sew Moon, There 

is also another system* prevalent in certain parts of India, of reckoning the lunar months from hull Moon to Full Moon* 
hence nailed the pitmliMurUt system - Oo ibis ay seni t which in all probability was more widely current, formerly than 
it is n ow t the New Moon is at the middle of n lunar month and the two halves of each month are properly deNlg- 
naiod its two wfahai or wings, one on either side of new moon. Also, the new raoon at the end of the atnama 
Chaitra lunar month, for instance, would, on tlwpnrti system, be properly <:ailed the ** V;nnakba new moon." As 
explained elsewhere* it is sometimes a difficult question whether a lunar month, referred to in an inscription, is to be 
understood in the amanta or in the j/urninin'rta sense. See Sections 107 to 111 ift/nm 
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rough the stars. For purposes of astronomical computation, the moon is supposed to 1 
an equal amount of time in each of the 27 nakshatras ; and as the total pei iod Oi the moon s 
journey through the stars occupies 27'32l6t5 days, it follows that the mean duration oi each 

nakshatra is =101391 days, *.<?., 1 day and nearly 18 minutes. Thus, if we know 

the ending moment of a particular nakshatra, all we have to do to find out the ending moment 
of the next nakshatra, or, for that matter, of any other nakshatra, is to add as many times 
10119 days as there are nakshatras between the: ending moment which we know and the 
ending moment which we wish to find out, Having found this < lining moment, \\e a e 
next to add or subtract the moon's equation of time ■ cording to her anonu .v a * eh ‘ 
moment of the nakshatra. We should remember that the sun’s anomaly anr ie su j 
equation of time do not enter into the calculation of the ending moment o "akshalras, 
because we are now concerned with the moon's own journey among the stars a c o 
with the space gained by her over the sun. 

36 When all we wish to know is the nakshatra ior a particular tithi we may 
ascertain this directly from the mean tithi. The mean tithi, as we know, gives us the moon s 
longitude minus the sun’s longitude. If to any tithi, therefore, we add the sun * .ongitiicic, we 
Shall get the moon's longitude and this will enable us to find out the nakshatra corresponding 
to the longitude. The sun’s longitude for nakshatras for every whole day of the so ar year 
is given in the last column of the calendar (Table VIII); while the sun’s longitude for 
decimals of a day is given in Table V. (The process of determining the sun s longitude tor 
t h e purpose of nakshatras consists, briefly, in making 860- equal to 29-53059 day-spaces, and 
allowing for the sodhya of 2 ' 1707 days. This conversion w necessary in order that we may 
add the moon’s less the sun’s longitude, which is calculated at the rate of obU foi 2 ,i o30o. 
days, to the sun’s own longitude). To give an example, supposing we wish to hnd the 
nakshatra corresponding to the 27th day of February, A.D. 1910, which we found was the 18th 
tithi of lunar Mftgha, ending at-2487 of the day, after sunrise, we proceed to determine he 
sun's longitude lor the nakshatra. From the tithi we know that the sun s longitude ior solar 
anomaly for the tithi is 820*80 days. The corresponding sun’s longitude for nakshatra is 

as follows;— 

For 320 days (according to Table Vlll) 25-6960 days. 

For -80 day (according to Table V) -0242 „ 

Add moon’s less the sun's longitude, ie., the equivalent oi 18 tithis m days 177163 , 

Deduct the equivalent of 360° of the moon's longitude 29 5306 

J, Q i)v ( 

, , j, 1T T «ikshatfi equivalent of 13'9070 days in lunation space. 

We look in Table 111 for the naksnarra u)ui * c • Now 

\ \ v „ in longitude extends from J8T2470 to 14 now, 

^ »'jSThSm'l" Slltd /?.»*, whiih i. therefore the neksh.tr. current at the en,ling 

moment of our tithi. 

37 When we wish to find the current nakshatracorrespondingtoatithi, the above 
method may be varied by converting the tithi into degrees at the rate of 12-^ Ior each fit n 
Z\ adding the sun’s longitude from Table XVII A and C, as m the example m Sec. 287. 
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38 . When we wish to find the ending moment of a nakshatra, the following method 
is preferable. This method* which is very simple* is indicated in labte X) Ahich is provid 
ghatikas and palas as well as in decimals of a day. 1 o use this table, we should know the i 
of the nakshatra and the number of the new moon which the nakshatra follows, t.e>, wiet icr 


UI UK, ileUvilkUl a dim 

it is the 1st, 2nd, 3rd, or 4th new moon, and so on, and then under the new moon 1 q *■ 

, % c „ n i thnfr'i r hp next stcu 


we look out the '' interval" opposite the number of the given nakshatra. the next step is 


we lOGK GILL U1C uncivil ***.. « ti . 

to deduct from the interval so found the equivalent (according to t le oirec i , ' 
Table XI) of the time of occurrence of the first new moon in the Solar \ ear (given in 
The result, added to the date of the New Moon, gives us the mean ending moment ol tie 
nakshatra. If we wish to have the absolute ending moment, we take the equation for e 
nakshatra (Table IX/to fl corresponding to the moon’s anomaly, and if we wish ur er o 

, , ♦ jj f'rtrwhriTis aceortlini? 


to Table XIII for the given latitude and longitude. 

39. Suppose we want the ending moment of Nakshatra Mftla in Lunai K&rltika 
A.D. 1910, we proceed as follows { , B Anom#ly 

Day*, Day*. 

First New Moon in Solar Year (Table X} ... 25'9334 0'535 

Add for K&rttika New Moon ( » ) 177 ‘ 18 ^ 

Add commencement of Solar Year ( „ ) •■• April 18 20bO 

Days from April 1 A.D. 1909 ... 

216-8049 


«Interval" corresponding to No. 19 
“ M«ia" Nakshatra under K&rttika (No. 7 
New Moon)—Table XI 

Deduct equivalent of" 25*9184 accord¬ 
ing to the correction table in lable XI. 

flays. 

6'1358 



Day a. 

Kq ui valeii t ol 23 = 1'87 00 

■91 =.-.■• -0681 
■0084 — '0002 

II 




26-9184 — T93S3 

-1-9383 




+ 4' 1970 

+ 4-1970 

+ 4-197 

Days from April I 

... 220-5019 

16-588 

Nakshatra equation (Table IX-i) for 
anomaly of 16'588 days is + '2485 

* 

+ -2465 

220-7484 days 

from Ap. 1 


S 
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that is (by Tables VIII and XIX) 44 ghatikas 54 palas after mean sunriseon 
th November, A. U 1910, 

from labS *£l ^ the endlag ““‘ tof «****•«»»* wore q^Jtly 

(Table XJI) Kirttika New Moon 3010, November 2 IS ^ 1 1 ‘ ~ 

Nak. interval No. 19 (Table XI- A, col. VI!) 6 *8* P ? 

Deduct for Nak. 1910-11 (Table XII, last col.) —1 56 18 


up p. u • ff m 

18 <t's Anom. 12 28 28 


4 11 49 4 11 49 


4 11 49 


Nak. Equation for (’s Anom. of 1 (1 d. 35 gh. 17 p. (Table IX-/) + U 50 


10 35 17 


. 0 44 57 

I he ending moment is Nov. 6, 44 ghatikas .57 palas after Ujain sunrise, which only 
differs by 3 palas from the result above arrived at. 

42. If we want this in local time, say at Tanjore (Lat. 11°) we have to add as 
correction, according to I able XIII [Lat, 11 0 (Tanjore)— 208th day of Hindu Solar Year, on 
tith Nov., when the Solar Year.commences on 13 April] + 994 seconds of time =41 palas, 

44 ghatikas 54 palas + 41 palas -45 ghatikas 36 palas, after sunrise at Tanjore on 

8th November, A.D. 1910. 

. This is th ° absolute ending moment of “ Mfila» Nakshatra in Lunar Kirttika, 
A.D. 1910 (Kaliyuga 5011), according to the Stirya Siddhdnta. According to Mr. Srauti’s 
PanrhAngam, which is based on the Greenwich Nautical Almanac, the absolute ending 
moment is 52 ghatikas 24 palas and according to the Kanjanur " PanchAngam (No. 281” 
it is 47 ghatikas 1C palas. 

43. Suppose that in the same month we required to know the ending moment of 
No. 13 “ Hast* " Nakshatra, instead of No. 19 “ Mftla", we would have to take the 
11 Interval” in i able XI for No. 13 and deduct therefrom the equivalent of 25 - 9134 , it., [-9383, 
which is the same for alt months and all n a ksh a lea s th to t igh out the Solar Year 191*0 A D 
Against No. 13 under the 7th New Moon in Table XI there are two “ Intervals 0-0638 
and 27-3854. We take the second interval as vve cannot deduct 1-9383 from the first interval 

Naksliatta fittervul. Days. I’si Anomaly. 

27-38r>4 • 216-3049 li°85C 

— 1-9383 (Annual Nak, Corrn.) 


25■4471 


+ 25-4471 


+ 25-447 


241-7520 


37-838 

** 27*555 (i an. month,) 


Nakshatra equation for {'s anom. of 10-283 davs 
(Tab, IX-/.) J 


•2915 


10-283 


244-4605 days from 1st April, i.e., 
^by tables VIII and XIX) 2/ ghatikas 38 palas after mean sunrise on 27th November, 


A.D. 1910. 
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44, Lastly, if we want the ending moment of No. 16 11 SvAti ” Nakshatra in the 
same month, we find two “ intervals " for No, 15 in Table XI, from each o'. which 1 9888 can 
be deducted. In other words, there will be two “ SvAti's" in Lunar KArttika LdO ; one about 
£■08 minus 1*94 or at '14 of k day after new moon and the other at 29'41 minus l - 94 or 27 47 
days after new moon. The equation for the mean anomaly of the first SvAti will be that ft i an 
anomaly of 0-53+11'8(>+' 14=12*53 days: in this case the equation is— '118. The absolute 
ending moment of the first Svftti will be *S*5+’14-US-827 or 19f ghatikas after mean 
sunrise on the new moon day, i.e., the 216th from 1st April, or 2nd November, A.lb 1 910. 

The equation for the C’s mean anomaly at the ending moment of the second SvAti 
will be that for (0'53-t-11*66+ 2747 -27-6.5)» 12-31 days ; that is, by Table IX- /, the equa¬ 
tion will be -'138. 

The absolute ending moment of the second SvAti will then he 

216’3049 
27-47 —-138 = + 27'332 

243-6369 days from April 1, 

i,e„ (by Tables VHIand XIX) 38£ ghatikas on 29th November, A. D. 1910. 

This is midway between Mr. Srauti’s time (86| ghatikas) and the 11 Kan janur ” 
lime {43 ghatikas) for the nakshatra in question. 

have not coireotetl out result fov looal tiaie, 

45, Besides the system of the division of the moon’s path among the stars into 27 
equal nakshatra spaces, there are two others, called Garga’s system and Brahma’s system, by 
which the sidereal month of 27-32166 days is divided into 27 convenient but unequal stages. 
Our Table III gives the collective duration of the nakshatraa according to the unequal systems, 
and the ending moment of each nakshatra according to either of these systems can be 
found by adding the corresponding collective duration to the ending moment of the last 
Nakshatra Revatt, which should be first determined, We have also given in Tabic III the 
names of the deities presiding over the several nakshatras. 

46, It is sometimes found that an extra Nakshatra Abhijil is interpolated between 
Nos. 21 and 22. Its duration is shown in Table III in the column dealing with “ Brahma’s 
System 


CHAPTER VII. 

YOGAS. 

47. A yoga is the time during which the sun and moon together accomplish 
13 degrees 20 minutes of space. There are thus 27 yogas which together make 360°. 
The names of all the yogas are given in Table III, from which it will be seen that the 
collective duration of 27 yogas is 25-42022 days. 

48. Unlike ttthis and nakshatras, the yogas do not represent the stages of the 
actual motion of any heavenly body or of a set of heavenly bodies. They are thus the. result 
of a mathematical rather than of an astronomical conception, If we draw a line 

—4-4 

where a represents the motion of the moon in a given time and b the motion of the sun in 
the same time, it follows that o —b is the moon’s elongation or the space gained by the 
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(Sec. 36 


m over the sun in the given time. If we regard separately the spaces travelled by 

__ and the moon in this time, we might say that together they have done af b. this 

« + />, then, is the yoga, while a—b is the tithi, To derive the yoga from the htiii, we make 
use of the formula 

a—b+U= Yoga. 

just as we derived the nakshatra from the tithi by means of the formula a — b+l>. 
supra,) ; 

49 . Supposing we want to determine the yoga current at the ending moment of 
the tithi for 27th February 1910, we proceed as follows. We have found supra (Sec. 3*) 
that the 18th tithi ended at -2470 day on 27th February, 1910, and that, the corresponding 
solar day was 329'30 days, while the corresponding moon’s anomaly was days. 

In accordance with the formula a—-b+21), we add twice the suns longitude to the 

The sun's longitude for 320-30 days is calculated as follows 


For 320 days (last column of Table VIII) 
For '30 day (Table V, sun's longitude) 


25*6960 

‘0242 


Multiply this by 2 
Deduct completed lunation 


257202 
51'4404 
29-5306 


Add equivalent of 13 tithis ("Fable II) 
Deduct completed lunation 


2TG09S 

177183 


39'6281 
295306 


The yoga corresponding to this lunation space is the 1 0th, i.e., Guuda, 
(Table III) whose space ends at 


10-0975 

10-9372 


This, therefore, was the yoga current at the ending moment of our tithi. 


p/.ll, _ Or ns ill 37, the sum’s longitude may ho calculated directly from table XVII A Mid O thus 

■ - - ■> c.— +— 3iH'S1634 <1 

■2957 


longitude for 820 days 
"30 day 


Twice ©’* longitude 
Add iilEi X 12 ... 


Deduct tiorapkteil circles 


813^491° 
= 627 - 0982 ° 

- m* 




m -0982 


£ '» Yoga longitude 
tTrom the Byedabfc we see that the current Yoga was Gacda. 

Easy Method for Yogas. 

61. A very simple method of determining the ending moment of any Yoga is 
indicated in Table XI which is to be used in precisely the same manner for Yogas as 
for Nakshatras. We proceed to show how Table XI should be used for Yogas for any year, 
any lunar month, and any yoga. We take the solar year, A.D. 1910-11, the Lunar month 
Karttika, and Yoga “Ayushmat”, 

For the year 1910-11 A.D., the correction corresponding to 25-9134 (first new moon 
in solar year) according to the Yoga correction table, is determined as follows : 

Correction corresponding to 25 = 3-4797 

„ „ "91 = "1207 

, , „ -0034 = -0005 


3-6069 
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In Lunar Klrttika, A-D. 1910, there are two yoga (l internals ” for No. 3 “ Ayush- 
inat", from each of which 8*0587 can be deducted. Let us calculate the mean and absp ute 
ending moments of each of these “ Ayushmats 


First New Moon in solar year 

Add for K&rttika New Moon (Table X) 


Day»* 

25-9184 
177-1835 


'b Anom. 
ITays. 

0-535 

11-856 


2030969 12-391 


First No. 3. Yoga Interval 

Correction 


3-8816 

-8-6069 


Net Interval 

Commencement of solar year 


•277 7 


+ -2777 


■278 


Ap. 


203-3746 

18-2080 


12-669 

or l% f 40gb,. 1 10 p. 
0 Wtin. + 7gb. 55p, 


(X) 0’b Yoga liquation for Anom, of 203*3746 
days, i.e„, 203d., 22gh. is, by Table IX— f, 
+ 7gh., 55 p. 

(2) i's Yoga Equation for Anom. of 12d., 48gh. 

1 5p.il, by Table IX-i,-5gh. lOp. 

(3) Sum of 0’s+ i's Equations = 2gh. 45p. 


Ap. 216*5826 

or 2l8tl* 84glu 


12tl, 4%li. 




216d., 87gh. 42p. from 1 April, 

i.e, (by Tables VIII and XIX) 87 ghatikas 42 palas after mean sunrise on 2 November, 
A,D. 1910 (Lanka time). 

This is the absolute ending moment (according to Sflrya Siddhanta) of the first 
Ayushmat Yoga in the lunar month of KArttika, Kaliyuga 5011 (expired). 


52. For the second “ Ayushmat ’’ yoga of the same lunar month, we proceed as 
follows:— 


K&rttika New Moon 
Net “ interval ’’ for No. 3 yoga 
From 29-3048 
Deduct yoga correction 
for the year —3-6069 


Days 

203-0969 


'b Anom. 
Days. 

12-381 


25-6979 


25-6979 


25-698 


228-7948 
or 228 d., 47gh, 41p. 


S8-079 

27-555 


Commencement of solar year April 13-2080 or 13d., 12gh. 29p. 


10-524 or 


(1) © f s Yoga Eqn. (Table IX-f) for 228d., 
48gh. is + 5gh. 12p. 


242d., Ogh. lOp. I0d„ 31 gh. 30p. 

Aita. 

© f s Eqn, + 5gh. 12p. 


10d„ 36gh. 42p. 
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242d., Ogh., 10p. 

(2) By Table 1X-* fs Yoga Eqn„ for 

10d., S6gh., 42p. is—15gh. t 8p. 

(3) Sum of 0’s and I’s Yoga Equations = — 9gh. 56p. 

—9gh,, Bfip, -- 

24] d,, 50gh. Mp. from 1 April, 

it?., (by 'rabies VIII and XIX) 50 gha^ikas 14 palas after mean sunrise on 27 November, 
A,D. 1910. 

53, For the years A.D. 1840 to A.D. 1919 yogas may be calculated very readily by 
means of Tables IX-t, XI-A, and XII. Thus, for “ Vyatipita " yoga in April, A.D. 1910:— 


Table XII, Chaitra new moon, A.D. 1910, April 

d. gh. p. 

{ 1'able XI-.V, col. XIII. (yiwitra follg. Ailbika maaa) 

Interval for No. 17 “ Vyatlpata " yoga 17 49 25 

Deduct Yoga correction for the year (Table XII) 1 0 45 


©’s An. 
d. gh. p. il. gh. p. 

9 35 27 361 38 30 


ij f s An. 

<1, gh. p* 

26 6 48 


16 48 40 + 16 48 40 16 48 40 16 48 40 


Tab. Yogaeqn.for 13d, llg.—8gh, 25p. 

„ <C’s Eqn, for 15d, 13gh. 43p. + 7gh, 40p. 

Sum of ®’s and §.’s Eqns. —Ogh. 45p, — 0 45 

April" 26 23 22 


26 24 7 378 27 10 42 55 28 

* 365 15 30 t 27 38 2U 


13 11 40 


15 22 8 
— 8 25 

(0’S Jkjn.) 


15 13 48 


That is, “ Vyattpftta" yoga in April 1910 ended at 23 ghatikas, 22 palas alter mean 
sunrise on 26 April. 


54. Yogas in their astronomical sense are not very much in use at present, but 
certain astrological yogas (Amritayoga; Siddhayoga, Maranayoga) are much more in use, 
being based on combinations of Nakshatras with certain week-days, 

Apart from inscriptions in the Vikrama Era, where yogas are freely cited, one 
hears of th eyoga proper in such auspicious combinations as the following 

Kaj'ihi Shashth i.e., the combination of Bh&drapada Krishna Shasthi (in a year 
in which either Bhftdrapada or some previous lunar month is adhtka) with 
Nakshatra Rohirii and Yoga Vyatipdfa on a Tuesday. 1 he combination 
is proverbially rare and supposed to be very difficult to foresee, but it can 
be easily predicted by means of the present method. Look in Table X 
for Bh&drapada mean new moon {in a year having this or some previous 
mon th as adkikfy falling on a Wednesday, mean ending moment being less 


* The deduction of the period of an entire solar year is matte here, 
t TU€t dtiduatioxi pf thu period of an entiro anomalistic Ice Jit month is made note- 















than '50, and calculate Roirini Nakshatra and VyaftpAta Yoga for that 
month. Of course the tithi, the nakshatra, or the yoga may fall on Monday 
or Wednesday, and then there will be no KapilAshashti. 

N.B,—h\ A.D. 17, A.D.188, A.D.ilOfi, A.1J.H0 A.33.1613 tiie.se wero KapilatlmMi* ; noao tictweeu A.R. 

1840 and A.D. 3000. Lot the atudnut try A.D. 1788 imd A D, 1787. 

Ardhodaya yoga, i.e. r a combination on a Sunday by day-time, of Nakshatra Rohini 
Yoga Vyatipata, and M&gha am&v&syA (i.e., the amAv&syi at the end of lunar Mftgha). 

Champa Shashthi, i.e., a combination on a Sunday or Tuesday of Mdrgasira'i ukla 
Shashti with Nakshatra Satabhishaj and Yoga Vaidhriti. 

Mahdmafid Car uni, i.e., a combination of PhMguna krishna trayodaSt with Satur¬ 
day arid Nakshatra Satabhishaj and Yoga Subha. 

Dasahari, i,e., a combination in the forenoon oljycshtha sukk dafiaml with Wednes¬ 
day (or Tuesday) and Nakshatra Uasta and Yoga KyattptUa. 

Mahdsivardlrt, i.e,, M&gha krishna chaturdasl combining at midnight with Sunday 
or Tuesday and Yoga Siva, 

—Stic farther Chapter XVI below* 

CHAPTER VIII. 

KARAN AS, AHAS AND TYAJYAM. 

Karan as. 

56, The list of karanns is given in Table III, Every tithi is divided into two 
bar anas, and the ending moment of the second of every set of two liar anas coincides with 
the ending moment of a tithi. For the other karana all we have to do is to add half a tithi, 
'49217 day, to the last mean tithi, as well as to the corresponding solar and lunar anomalies 
and calculate from these data the absolute ending moment of fch e,karana. 


Thus on 27 February 1910 the mean tithi (18th) ended at 
For the 37th karatia (Bava) add 


duty h. 

Sun's anomaly 320'30 
■49 


Moon's anomaly 12'324 
■492 


•2479 day. 
•4922 

’7401 day 


3a0'79; ©*sEqn. +T501. 12-816 + T50 =.12*966 

j’s Equation—'0840. 

Sum of the equations + T501—'0840= ... ... ... + ’060] 

*8002 day 

U,, the karana Bava ended at 48 ghatikas 22 palas on 27 February 1910. 

56. Properly speaking, two karanas ought to be shown in the panchAngam, 
corresponding to every tithi! but the panch&ngams in practice mark only that karana 
whose ending moment is 30 ghatikas or less from sunrise. If the tithi itself ends at 
30 ghatikas or less from sunrise, the same ending moment is entered in the pancli&ngams 
against both tithi and karana. In the above case, i.e., 27 February 1910, the 36th 
karana Vishti ("called Bhadru in the Tamil country) will be found marked in the panch&n- 
gams as having the same ending moment as the tithi. 
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Alula and Tyajyam. 

57 . Having discussed the five component parts of a panch&ngam proper, m., 
vara, tithi, nakshatra, yoga and karana, it remains to notice two other entries usually fbund 
in a line with the first five, viz., the a has and the tydjyam. 

58. The ahas or duration of dajdight is simply the normal period ol daylight in 
India, viz., twelve hours or 30 ghatikas, with the corrections for sunrise and sunset, deduced 
according to the rules to be presently laid down (Chapters IX and XI). 1 bus, if on a 
particular day the sun rose at 5-25 a.m. and set at 6-20 p.m. the ahas would be 12 hours 
+ 35' 4 20' = 12 hours 55 minutes, or 32 ghatikas 18 pal as. (Tables XX and XJ.X,, 1 


59. The fyajyam (lit., portion to be abandoned for purposes or business) is a 
definite portion of the total duration of each nakshatra, which portion is considered inaus¬ 
picious. If the tyajyam , always reckoned from the first moment of each nakshatra, ends by 
day, it is called a day-ty4jyam, and if it ends by night, it is called a night-tyajyam, and in 
the latter case it is usual to deduct the ahaa arid state that the tydjyam ends so many 
ghatikas and palas after sunset. 


60 . The following are the fractional parts which are tydjyam for the several 
nakshatras :■— 

Tyajyam. 


1 Asvini (five-sixths) ... 

2 Bharani (two-fifths) ... 

3 Rrittika (one-half) ... . 

(Tam. Kirattigai) 

4 Rohim (two-thirds) . 

5 Mrigasira (seven-thirtieths) 

(Tam. Mirugasiram) 

6 Ardra (seven-twentieths^ ... 

(Tam. Arudra or 1 iruvadirai) 

7 Punarvasu (one-half) ... 

8 Pushy a (one-third) ... 

(Tam. Pusam) 

9 Aslesha (eight-fifteenths) 

’ (Tam, Ayilyam) 

10 Magha (one-half) 

(Tam. Magham) 

11 Purva Phalguni (one-third) 

(Tam. Puram) 

12 Uttara Phalguni (three-tenths) ... 

(Tam. Uttaram) 

13 Hasta (eleven-thirtieths) 

(Tam. Ilastam) 

14 C h h ra {fourteen-fifteenth s) 

(Tam. Chittirai) 

15 Svati (seven-thirtieths) 




To' 
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16 Visaliha (seven-thirtieths) 

(Tam. Visakam) 

17 Anuradha (one-sixth) ... 

(Tam- Anush am) 
i,8 Iveshtha (sevec-thirtieths) 

(Tam. Kettai) 

19 Hula (one-thivd) ... 

(Tam. Mulain) 

30 Purva Ashadha (two-fifths) 

(Tam. Puradam) 

21 Uttara Ashadha (one-third) 

(Tam. Uttiradam) 

22 Sravana (one-sixth) 

(Tam. Tiruvcmam) 

23 Sravishtha or Dhanishtha (one-sixth) 

(Tam, Avittam) 

24 Satabliisaj or Satataraka (three-tenths) 

(Tam. Sadayam) 

25 Purva Bhadrapada (four-fifteenths) 

(Tam. Purattadi) 

26 Uttara Bhadrapada (two-fifths) 

(Tam. Uttirattadi) 

27 Revati (one-half) 


7 


¥ 7 o 


A 


4 
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ff./t . — Authorities differ as to the iyaji/am for certain of the nakshatras : for instance, Mr. Smuti has informed the 
iLutlior that his tyajyame for mkshattaa Nos. 13, H, and It* arc t$ (instead of j-J, Hi an a) ,esipco y ‘ 


(il. The method of working out the tydjyam is simple. We take the total 
duration of each nakshatra from the ending moment of the previous nakshatra up to its own 
ending 'moment and cut off the ty&jyam. 




m §L 

TlitiSj according to the table in section 175 on 12 July, 1910, Nakshatra Uttara 
Phalgunt ended at Madras at 51 ghatikas 50 paias. 

On. 13 July 1910, the next Nakshatra Hasta ended in the same latitude at 
50 ghatikas 30 paias. 

The total duration of the Nakshatra Hasta was, therefore, 34 ghatikas 40 paias. 

The tyajyam for Hasta is gjj 

Now, ~ of 34 ghatikas 40 paias = 11 *(2 ghatikas 9 palas) = 28 ghatikas 39 paias. 

<oO 

/. The ty&jyam for Nakshatra Hasta ended on 
12 July 1910, 51 ghatikas 50 paias 
+ 23 gha$ikas 39 paias 

18 July 1910,.$| ghatikas 29 paias, which was a day tyajyam. 

Agsin, on 20 July 1910, Nakshatra MOla ended at 31 ghatikas 56 paias. 

On 21 July 1910, Nakshatra Pftrva AshAdha ended at 35 ghatikas 33 paias. 

Total duration of Pftrva AshftdhA was 03 ghatikas 40 paias, 
of which the tyd/yam was % U, 2 x (1 2 ghatikas 44 paias) = 25 ghatikas 28 paias. 

^ Tyitjyain for Mftla ended on 20 July 1910 at 5/ ghatikas 24 paias , 
which, being night-time, we deduct, the ah(is t 31 ghatikas 2/ paias (arrived at in 
accordance with subsequent rules regarding sunrise and sunset); 

Tyfljyam ended at 25 ghatikas 57 paias after sunset on 20 July 1910, and was a 

night tyajyam. 

Our tydjyam will, of course, differ from that entered in other panehftngams exactly 
in proportion to the difference between our ending moment and that of otliei pane h&ngams 
for Nakshatras. 

CHAPTER IX, 

SUNRISE. 

02, As explained in sections 130,131, Part 11 11 Use of the Tables , all Indian time 
is reckoned, in the first instance, from Lankfl, sunrise, and corrections are then applied so as 
to arrive at the time reckoned from local sunrise. These corrections aie three in number *— 

(1) A correction for terrestrial longitude ; 

(2) A correction for equation of time ; 

(3) A correction for the sun’s tropical longitude. 

63. To understand the nature of these corrections, we shall give in popular 
language the astronomical theory of local time, as applied by Indian Astronomers, 

(1) Correction for Terrestrial Longitude.— if the sun moved uniformly along 
the celestial equator, all places on earth would have sunrise at exactly 6 a.m,, 
local time. On this supposition local time for any moment of the day could 
be deduced from Lank! time by adding or subtracting four times as many 

11621 H 
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minutes of time as there are degrees of longitude between Lank& 
Ujjmn) and the given place, The longitude of Ujjaifi being 7*5? East ot 
Greenwich, any place whose longitude is more than 7C>° from Greenwich has 
a positive correction, and any place whose longitude is less than 76 Cr has a 
negative correction for terrestrial longitude. For example : the longitude of 
Madras being 80^° East of Greenwich, G?., more than Ujjain, local time at 
Madras is obtained from Lank& time by adding 4 1 = 18 minutes oi time. 

JV.JJ.—A meridian of terrestrial ion^Hude make: & revolution oi 360 c in 24 hours, that 'is, it revolves 1° i» 2AXGQ 
^S60r.=4 minutes. t his interval oX 4 minutes muy Lc called the time^UjFtwnw corresponding to a degree of terteatrial 
longitude. 

The Time- Difference or correction for terrestrial longitude for nearly 200 import¬ 
ant places in India (their importance being gauged by their population according to the 
Census Report of 1901) is given in Table X1II-A, pages 189, 190. The correction is given in 
seconds of time which can be converted into pa/as or vinadis by simply dividing the correc¬ 
tion by 24. 

(2) Correction for Equation of Time,-— The sun does not move uniformly through¬ 

out the year, as we know from Table IX-c and Table XVII-A. Hence, for each 
day of the solar year, we have to apply a correction which depends on the 
day’s equation of the centre. The correction for each day of the solar year 
on account of the equation of time is given in Table XIII and it is expressed, 
like the first correction, in seconds of time. 

(3) Correction tor the Sun's T roficai. Longitude.—T he sun does not move along 

the equator, as in our first supposition, but along the ecliptic; and therefore 
it is only at the points where the ecliptic cuts the equator, i.e., at the moments 
of vernal and autumnal equinox that the first supposition holds good. At 
other times of the year, a correction has to be applied, depending on the 
sun’s tropical longitude, i.e., on his distance from either equinox measured 
along the ecliptic. 

64. Now, how are we to determine the sun's tropical longitude ? ,The longitude 
that is given by the day of the Indian solar year is a sidereal longitude, i.e., the longitude of 
the sun measured from a fixed point of the ecliptic, which fixed point was the true vernal 
equinox about A.D. 600 or Kaliyuga 3600, Every year since then, the vernal equinox has 
been moving further and further away from that fixed point, and the sun’s tropical longitude 
for any year subsequent to 3GO0 Kaliyuga must be found by adding to his sidereal longitude 
8 degrees for every subsequent period of 200 years* In this portion of our treatise degrees 
are always converted into days, and for the purpose of Stirya Siddhftnta tithis, the 
tropicailongi tude for any day in any year is determined by adding to the day of the solar 
year 1 day for every 64 .years expired since 3740 Kaliyuga {A.D, 639). Other Siddhintas give 
the precession as 1 day for every 60 years, which is more correct than 1 day for every 64 years 
{see Sec. 277). 

[65 < By reckoning B740 Kaliyuga and not 3600 Kaliytias. an the date of coincidence of the sidereal and 
tropical longitude, we eliminate the Sodhya'of £ i707 days (Sutya Siddlisnia) ; Otherwise we would 
have to deduct the Sortbya front the day of the solar year in order to arrive at. the sidereal longitude 
and thvn and lo the sidereal longitude so arrived at as many days as there were period* of 64 years 
since 3600 Kaliyuga. 70XX 04 1 = 139-0248, which is i .early HO.) 

* TTliia lfl the correction for pveoe&aiou of equinoxes* The addition Lo be made to Indian sidereal longitudes On 
account of the precession of equinoxes is given in degrees in hoo- 2Q4 under V Platnoiary Citron oWv ,J for 
various epochs from A.D, 530 to A.D. 2061, 


Wttsrjf, 
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Tli€ present i» perhaps thy best oocasi^u in & popular watk o f thin description for eacplaaiilxiR whafc is 
meant exactly by tlie tedhya when applied to the nun * sidereal longitude* J^ u ’ aun s €{ l Lial J on 
the centra, according to Table XVII-A on 0 day of the solas year, ia 4*2-1378 decrees, which, by 
Table VII (b) in die sun’s motion for 2'17 days* 

in oilier words, wliun tlue mean sun is at 00»y of site stiar year, dm aotiia! atm lias already J®? 7 
journey of liis annual course. Therefore, whenever we wish to express in days the sidereal longituderf.lhe true w aotiiat 
sun, ij>„ his distance from (he position he oooupied on 0 day of the mean solar year, we deduct tho BOUl ya 
2 C 1707 days front the day of the solar year we are at. 

67, For the year A.D. 1919 the tropical longitude is found by adding to the day 
639 


of the Solar Year 


i *f 8Q , i.e., exactly 20 days, and this addition holds good for 64 
64 64 

years, i.e., for 32 years before and 32 years after A.D. 1919 or from A,D. 1887 to A.D. 195.1. 
In Table XIII the correction for Tropical longitude which applies to the year A,l>. 1910 is 
assumed to apply to the whole period of 80 years from A.D. 1840 instead o only to the pet tod 
of 32 years from A.D, 1887. There is no great error in this assumption. 

68. For 30 important places in India, including one for every degree of N . Latitude 
between 8° and 35°, and also Calcutta and Bombay which are dealt with separately at pp. 183 
to 188, the total of all the three corrections is given in Table XIII for each day of the solar 
year. Further, the same table gives the equivalence ot Lnglish and Indian solar dates ioi 
all solar years which commence on the 18th April; for other years we must make a 
deduction or addition according as the Indian solar year in question commenced after or before 
18th April. 

69. With these elementary notions on Time, we are ready to work out quite accu¬ 
rately (according to the Siddimntas) any problem in local time. We shall work out, by way 
of illustrations, the somewhat formidable array of problems which are presented in Professor 
Jacobi's learned article in Vol. II of the tiptgraphu i Indica. 

(i) Kaliyuga 4128; 4 Bh&drapada (Bengal solar month); place Ratnaglri, 17° N. Lat.) 

Correction (1.) for terrestrial longitude; -.84 vinadis. (We do not use this 
correction.) 

Correction (2), equation of time: for 4 Bh&drapada, i.e., the 129th day of solar 
year, in 17° lat.+ 425 seconds. 

Correction (3), tropical longitude for Kaliyuga 4128,4Bh&drapada: the number 

28 — 3740 388 

of days to be added to 129 is —.g|- - « ^ " 6. Now, 129 + 6 being 135, 

it follows that 

correction (3) is that for the 135th day, 17° N, Lat., f.c.,+ /4(> seconds. 

Total of the corrections (2) and (3) is + 425 + 746 
vinadis. 

N.B .—Corrections (2) + (Spare sufficient for determining local sunrise: in this case 
the result “ +49 vinadis 1 ’means that on the day in question the sun rose at Ratnagiri 49 
vinadis. or 20 minutes before 6 a.m- [Result arrived at by Professor Jacobi, 50 vinadis which 
is also 20 minutes of time.] 

(ii) Kaliyuga 4325, 4 M&rgasira (Bengal solar month), Srinagar, latitude 34°. 

Correction (1): - 8 vinadis. (We do not use this correction.) 

Correction (2): +437 seconds (220th day.) 


+ 1171 seconds 1 ( 0 r 
24 
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Correction (3): For 220 + — ■ ~ 220+=220+ 9W229 days, 
the correction is - 2248 seconds, 

I ot.al of corrections (2) and (3): +437 — 2 248 sec.= — Ifill seconds = —75 vinadis. 

[Professor Jacobi arrives at the result - 74 vinadis.] 

(iiij Kaliyuga 4128 ; 7 Jyeshtha [Bengal solar month); Aligarh, latitude 28°. 

Correction (3), + 14 vinadis. (We do not use this correction.) 

Correction (2), - 291 seconds (37th day), ( * ota * „°* corrections (2) + (3): + 2285" 

Correction (3), + 2576 seconds (43rd day), j = 9 p ^^‘ ladls according 

(iv) Kaliyuga 3585 ; Ash&dha snkla 12 (lunar month), Fran, 24° N, Lat. 

See Part III, sec, 284, p. (92) of the text, 

70. The reader should note carefully when the total of all three corrections 
should be used and when the total of corrections (2) and (3) will suffice. When we merely 
want to know by how many seconds (oca! sunrise preceded or followed 6 a.m„ we should 
simply add up the second and third corrections, for here there is no need to consider the effect 
of terrestrial longitude. If the total correction is positive, sunrise precedes 6 a.m.; if the 
total correction is negative, sunrise is later than 6 a.m. The first three examples above 
illustrate this aspect of the problem. 

When we want to know how many seconds should be added to or deducted from 
the ending moment of a tithi or nahshatra, of which we already know the Lank4 time, i.e., 
the time relatively to Lank4 sunrise, we should sum up all three corrections, and if the sum 
is positive we should add it to Lanka time, while if the sum is negative it should be subtracted 
from Lanka time- 

For examples, see the tables for determining the local Madras time of the ending 
moments of 30 titiiis and 27 nakshatras in sections 167 and 175, Part II infra- 

CHAPTER X. 

LAGHNA. 

71. Closely analogous to the calculation of sunrise is that of the laghna, i.e,, the 
portion of the ecliptic which appears at the eastern horizon at a particular moment of the day. 
At other times we might require to know the moment of the day when a particular portion of 
the ecliptic will be laghna. An example of the first kind of problem is :— 

“ What is the laghna at the moment of a person’s birth ” ? 

N'B.—Vtio portion of the ecliptic which is hujhati or ** out *' at the horizon at any given moment is 
ordiaarily referred to as ** the laghna 

An example of the second problem is:— 

“ At what moment of a day, suitable for marriage, will a particular sign of the 
zodiac be laghna, so that the hour as well as the day most suitable for marriage may be 
determined " ? 

The best exposition of the Laghna is that given by Professor Jacobi at pp. 189,190 
of the Indian Antu/uary for 1900, Vol. XXIX, A slight adaptation of Professor Jacobi's 
rules will be 'necessary to suit our Sunrise Table XIII. 






(1) Calculate the time-difference for the interval of space between the sun 

and the portion of the ecliptic which is laghna. 

(2) Apply the necessary corrections for tropical longitude. 

73. Problem /.—At how many ghatikas and palas aftersunrise was the 165th degree 
of the ecliptic (*.<?., the 15th degree of the sign Kanya vide Eye-table—) laghna on the 6th 
Jyeshtha (Bengal solar month) in Kaliyuga 4000, Latitude 20° North ? By Table VIII, the 
end of 6th solar Jyeshtha was *60 +30*93+ 6—37*53 days from the first day of the solar year. 

(A.2?.—We add ‘60 on account of the commencement of the solar year according to Table X —Snryu Siddfumtii). 

Now, the sidereal longitude corresponding to any day of the solar year is found from 
Tables XVII-A and XVIJ-C (Tables, p. 207 208) thus — 

0’s Long, for 37 days of the solar year (Table XVII-A). 34*32° 

O’s Long, for 53 day (Taole XVII-C) ... ... ‘52 

34*84° 

For the present purpose we take the nearest whole degree, Le. } 35 degrees. 

The interval in space between 35° and 165° = 130°. 

Now 360° of the ecliptic rise above the horizon in 1 day or 60 ghatikas. 

.M80° . ... ^“=21 ghatikas 

= 21 ghatikas 40 palas. 

In other words, the 165th degree of the ecliptic was laghna about 21 ghatikas 
40 palas after sunrise on the day in question. 

74. Next, we proceed to apply the corrections for tropical longitude. 

The difference between the tropical and sidereal longitude of the sun for the 
year 4000 Kaliyuga = 4 days. Now 37 53 days + 4 days-41-53 days. 

The correction for the tropical longitude of the sun is that pertaining to the 41st 
day in Table XIII, p. 105, under latitude 20°, U.+ 1865 seconds. 

For the correction for tropical longitude of the laghna, i.e., sidereal 165° of the 
ecliptic in Kaliyuga 4000 we have to determine the day when the sun accomplishes 165° 
of the ecliptic, which is determined as follows from Tables XVII-A and XVII-C 
(Table XVII-A) 109 days = 104-43° 

(Table XVII-C) ‘58 day = 57° 

169-58 days » 165° 

We add 4 days to 1 <59-58 days for tropical longitude in the year 4000 Kaliyuga. 
Total 173-58 or 174 days. 

The correction for tropical longitude corresponding (in Kaliyuga 4000) to sidereal 
105°, or tropical 174 days, is, + 151 seconds. 






We add this correction with the sign reversed to the first:— 

+ 1865-151 = 1714 seconds = +72 palas. 

Adding this correction to the approximation first arrived at, we have 

21 ghatikas 40 palas. 

+ 1 ghatika 12palas. 


22 ghatikas 52 palas. 

This was the moment (according to Professor Jacobi, loc. cit.) when the 165th degree 
of the ecliptic was laghna on the day in question. 

N.B.—Firstly, we had to convert Ids'* of the ecliptic into days in order to apply 
Table XIII, which expresses the various portions of the ecliptic as days of the solar year. 

Secondly , we reversed the sign of the correction in the case of the laghna because 
what we wanted was the difference between the corrections on account of the tropical 
'longitude of the sun and of the laghna respectively. 

75. Second Problem—" What portion of the ecliptic was laghna on the same day 
at 20 ghatikas after sunrise ” ? 

We have seen that the Solar 6th Jyeshtha corresponds to 35° sidereal longitude. 

Now a time-difference of 20 ghatikas answers to. an interval in space of 20 x ^ =* 


120 degrees. 

The portion of the ecliptic which was laghna at 20 ghatikas after sunrise 
was (roughly) 120°+ 35° = 155° or the 5 th degree of the 6 th sign Kanya {vide Eye-table for 
the longitude corresponding to the different Rflies). 

This is enough for all ordinary calculations of laghna. 

If we wish to be quite accurate, wc proceed as follows. 1 he correction for tropical 
longitude of the sun on the day in question was, as we have seen,+ I 860 seconds. 

The correction for the tropical longitude of the laghna, i.e., 155* of the ecliptic 
must be found by applying Tables XVII-A and XVI1-C. 

(Table XVII-A) 159 days= 154-57° 

(Table XV1I-C) ‘44 day= '43 : 


] 59 44 days = 155'0O 
Add for tropical longitude 4 days 


16344 days. 

The correction for tropical longitude pertaining to the 20th degree of latitude and 
the 163rd day (in Kaliyuga 4000) is (by Table XIII) + 333 seconds. 

We add this with sign reversed to the first correction: 

+1865- 333= +1532= +64 palas. 

In other words, on the day in question, the 155th degree of the ecliptic was laghna 
at 20 ghatikas plus 64 palas. 

We want, however, the degree of the ecliptic which was laghna at exactly 
20 ghatikas after sunrise. 






(31) [i 

76. 1‘he annexed small table adapted from Prof. Jacobi’s Table of udaydsus in 
ip. Ind.y enables us to accomplish this stage of the problem. 

We learn from this table that in the 20th degree of latitude the 0th sign of the 
zodiac (Kanyft, with which we are concerned) takes 257 seconds to rise one degree above 
the horizon. 

1532 

G4 palas or 1532 seconds are taken to rise = 5'%1 1 
or (by Table XX) 5 degrees 57 minutes 40 seconds, 
or nearly 5 degrees 58 minutes. 

In other words, we should deduct 5 degrees 58 minutes from 155° in order to know 
which portion of the ecliptic was laghna at exactly 20 ghatikas after sunrise on the day 
in question. 

The portion in question was 155° minus 5 degrees 58 minutes = 149 degrees 
2 minutes, which is exactly the result arrived at by Protessor Jacobi. 


TABLE. 


Time 

(in seconds) taken by a Degree of the Ecliptic to rise above the Horizon. 




Degrees 

OF 

Terrestrial Latitude from 

8 ° TO 

85° 






Signs 
of Uie 

Degrees 

of 



8 C 

9° 

10° 

li° 

12° 

13 d 

14° 

15° 

18° 

17° 

18° 

19° 

20 

21° 

Zodiac. 

Ecliptic. 














190 

188 

186 

I 

0°—• 30° 

XII 

330° --360° 

210 

208 

206 

204 

202 

201 

199 

197 

195 

194 

192 

11 

30 — 60 

XI 

300 —330 

229 

227 

226 

224 

223 

221 

220 

218 

217 

215 

214 

212 

211 

206 

111 

60 — 90 

X 

270 — 300 

253 

253 

252 

252 

251 

251 

250 

250 

249 

248 

248 

247 

246 

249 

IV 

90 —120 

IX 

240 -270 

263 


264 

264 

265 

266 

266 

207 

267 

268 

269 

269 

270 

270 

V 

120 —150 

VIII 

210 —240 

2 50 

251 

253 

254 

256 

257 

259 

360 

262 

263 

265 

266 

268 

269 

VI 

150 —180 

YI1 

180 —210 


... 

239 

241 

213 

244 

246 

248 

2>0 

252 

254 

255 

257 

259 

Signs 
of the 

Deafroas 

of 



23° 

23° 

24° 

23° 

28° 

27° 

28° 

29° 

30° 

31° 

32° 

33° 

34° 35 J 

Zodiac. 

Ecliptio. 

















1 

0 °— 80° 

XII 

330°—360° 

184 

182 

180 

178 

176 

174 

172 

170 

168 

165 

163 

161 

159 

157 

a 

30 — (30 

XI 

300 —330 

208 

206 

204 

203 

201 

199 

197 

196 

194 

192 

190 

188 

186 

184 

in 

60 — 90 

X 

270 —300 

245 

244 

244 

243 

242 

242 

241 

240 

239 

238 

238 

237 

237 

230 

IV 

90 —120 

IX 

240. —270 

271 

273 

273 

274 

274 

276 

275 

27G 

277 

277 

278 

278 

279 

280 

V 

120 —150 

VIII 

210 —240 

270 

272 

274 

276 

273 

279 

281 

283 

285 

287 

289 

291 

293 

295 

VI 

150 —180 

VI 

180 —210 

261 

263 

265 

267 

269 

271 

273 

276 

278 

280 

282 

284 

286 

288 







CHAPTER XI. 
















SUNSET. 











77. 

The 

considerations to which we 

have introduced 

the 

reader in 

dealing with 


Sunrise and Laghna will enable him to deal also with sunset, which is only the supplement 
(in the language of geometry) of sunrise. 

Supposing the sun is at a point of the ecliptic whose tropical longitude is 100% then 
wc have to consider at sunrise how long, relatively to the mean sun on the equator, the mean 
sun on the ecliptic takes to rise lOCr, and at sunset we have to considei how long, relatively 
to the mean sun on the equator, the mean sun on the ecliptic takes to fall 80 . [scr Sec. 03 (3)J 

78. Accordingly, to determine the moment of sunset by local time, we should take 
the sum of (1) the correction for equation of time, which is the same or nearly the same as 
for sunrise, and (2) the correction for tropical longitude, which will be the supplement of the 
tropical longitude for sunrise. The supplement of an angle is the difference between it and 
180’. In our sunrise tables, degrees are expressed as days and by Tables XVII-A and 
XVII-C, 180° = 184-80 days or in round figures 185 days. 
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79. What we have to do, therefore, to determine the second correction for sui 
s to find the difference between the day of the solar year under consideration and 185 days, 
and take the correction for tropical longitude for the day so arrived at. If the solar day we 
are considering exceeds 185 days, the sign of the tropical longitude for the difference will 
remain unchanged : otherwise the sign should be reversed. This correction should then be 
added to the equation of time in order to determine the interval between sunset and 6 p.m. 
local time, while the total so arrived at should be added again to correction (1) adverted to in 
sec. 63, i.e., the correction for terrestrial longitude, in order to arrive at the interval 
between 0 p.m. Latikd time and local sunset. 


80 . In the absence ol any other standard authorities on the subject, we may com¬ 
pare our calculations of sunset forA.D. 1910-11 with those given in the Kumbakonam 
Mutt Panch&ngam, edited by Mr. Visvanfttha Srauti, b.a. 


Latitude 11° N. (Tanjore). 


Date by European Calendar 
as Well as by Tamil 
Solar Year 
iMdhdronti, 

A.I>. 1910. 

Day of 
Solar Year 
according 
to Table 
XIII. 

Equation of 
Time In 
Seconds by 
Tab. XIII 
under Lat. 
IP for the 
day of Solar 
Year entered 
in col. 2. 

Supplement to 
Trom longitude in 

difference between 
col. 2 increased 
by 30 and 185 
days) . 

Correction for 
Trop. Longitude 
ucc. to Tab. 
XU I for the 
Supplemental 
day arrived at 
in column 4 
{ftigti to be rtf 
vei sad if nece#' 
sary )• 

Sum of Correc¬ 
tions arrived at 
in columns 

8 and 5, 

Moment 
of Sunset 
according 
to col. 6. 

Sunset 
accord¬ 
ing to 

M r. Srau- 
ti's Pan- 
ebangam 
for 1010. 

1 

2 

3 

4 

5 

6 

7 

8 

Cbittirai 1 (Ap. 13) 

... 1 

- 485" 

164th day 

- 22 " 

- 467".-=.- V 

P.M. 

6-7 

P.M. 

6-7 

Vnikaei 2 (May 15) ... 

32 

- 352" 

133rd day 

- 312" 

- 664"= - 11' 

fr-11 

6*11 

Ani 3 (Jo. 16) 

65 

- 147" 

100th day 

- 986" 

- 1133"= - 19' 

6-19, v 

6 19 

A(U 3 (Ji. 18) 

... 97 

4-163" 

68th day 

-1469" 

-1306"=- 22' 

6-22 

6*23 

Avani 4 (Au. 19) 

129 

4-411" 

36th day 

-1168" 

- 757"= -18' 

6-13 

6-14 

Pnrattasi 5 (8. 20) 

161 

4-615" 

4th day 

- 144" 

4- 871"=4- 6' 

5-64 

5-65 

Aippasi 6,(0. 22) 

192 

4-494" 

27th day 
(212 - 185=27) 

4- 969" 

4-1468"= 4-24' 

6-36 

6-36 

Kartigai 8 (N. 23) . 

224 

4-353" 

69th day 

4-1623" 

4-1876"= 4-31' 

6-29 

5-30 

Margali 3 (D. IV) 

249 

4-140" 

84 th day 

4-1278" 

4*1418"=4*23' 

5-37 

6-37 

Tai 21 (F.3) a.D. 1911 

296 

- 268" 

133rd day 

4- 312" 

4 - 44"= 4- 1' 

6-59 

0-1 

Pangimi 2 (Mr. 15) A.D. 1911 

337 

-421" 

172nd flay 

4- 12" 

- 409"= - 7' 

6-7 

6-3 


31. We observe (1) that sufficiently accurate results can be obtained by taking 
whole days instead'of days and fractions of days jn columns 2 and 4 supra; in other words, 
it is not necessary to calculate the day of the solar year with exactitude as we did for Problem 
1 under f Laghna’, (2) that a positive correction in column 6 re-appears in column 7 as a 
deduction from G p.m., while a negative correction in column G re-appears in column 7 as an 
addition to 6 p m. 

Supposing a birth took place 2 hours after sunset on 13 April, 1910, the moment of 
birth would be G p.m.+ 2 hours + 7' -8-7 p.m. In this case sunset was 6-7 p.m. On the other 
hand, if a birth took place 2 hours after sunset on 28 November, 1910, then the correction for 
sunset being+ 31', the local time at which the birth took place would be 6 p.m.+ 2 hrs.-31' 
— 7-29 p.m. In this case sunset was at 5-29 p.m. 
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CHAPTER XII. 

ECLIPSES. 

82. Eclipses are a most valuable and unerring historical record, and eclipses are 
freely cited in Indian historical documents. Accordingly, the date of occurrence of solar and 
lunar eclipses has been indicated in Tables X and XII by means of the symbol • for solar 
eclipses and © for lunar eclipses. A solar eclipse can occur only at new moon and a lunar 
eclipse can occur only at full moon, and as full moons are not specially indicated m lab es 
X and XII, every lunar eclipse is shown merely as occurring m a particular lunar month 
The actual date of a lunar eclipse can be found by working out the exact ending moment of 
the full-moon tithi, i.e, pancUadasi or paurnami. For this, of course, it will be necessary to 

moon and also Co Che moon's and sun's anomaly at that momenand crdd tojOf 

the mean moment of (all moon the sum ol the sun's and moon s equal,ons. (See examples 

worked out in sections 93 and 9$.) 

83 We may preface our observations on eclipses by the following passages from 
a well-known French work, first published in the 18th century, and still regarded as a 
standard authority on chronology, “ LArt de verifier las Dates; 

“ The magnitude of an eclipse is indicated in ,digits. A digit is the twelfth part of 
the diameter of a heavenly body: accordingly, an eclipse of four digits is one where the 
hird part of the diameter of a heavenly body is in shadow j if one half of the diameter is ra 
sliadow the eclipse is said to be of six digits; and if the whole of the diameter ,s m shadow, 
the eclipse is said to be of twelve digits. Further, in a total echpse, ,f the part which » least 
m shadow is removed from the edge of the shadow by as much as two digits, these two 
digits arc added to the twelve, and the eclipse is said to be one of fourteen digits. 

84 '• The duration of an eclipse of the moon is proportional to its magnitude ; 
but it does not depend on this factor alone We may say, in general, that a total eclipse of 

the moon will last a. leas. H* h^ ^/JtAmuTor" S« t fe“ours ; i.Sdom 
eclipse above b digits may as^ three and six digits lasts between two 

goes beyond those I nuts. ^ecl “ is „ „ ours ; , digit, 1 hour , to 

£?^^Tofan hour X duration of total obscurity in a M ec,ipse is from if to 
2 hours..”-. ■ ^ ^ ^^^^^^^^^^g^r^Jag^^watiuhTMoon and^the Slug and 

Sun. Consequently^when in anechp^the Ea can s hed n0 more light on Paris than 

cuts off the ray eclipse of the Moon, therefore, commences at all points 

:?£■££“ "hint and lasts everywhere for the same length of time. Ail .ha, 
*ted" e is whether the time of a lunar eclipse falls between local sunset and sunrise, as 

otherwise the eclipse will not be visible. . 

86 " On the other hand, the Sun is a self-luminous body: the Moon ,s very much 

, r .. „ noint in comparison with the Sun. I rom 

^^i^^tsU foUows'that in ‘a solar eclipse, the Moon passing between the Earth 
5 
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^ ie ^ un > cannot cut off the rays of the Sun from all parts of the Earth, at the same 
instant. She casts her shadow in succession on different parts of the Earth, and even the 
successive passage of the Moon’s shadow covers during a single eclipse only a small total 
extent of the Earth s surface. Ihus, journeying from West to East, a solar eclipse may first 
strike Spavin, then France, then Germany, and then in succession the eastern countries as far 
as the farthest East of Asia, but the whole time Africa may remain untouched by the 
Moon’s shadow 

87 . 1 he extent of the earth's surface, affected by a solar eclipse, is therefore a 
matter of calculation : and an exact calculation is by no means easy to introduce into a 
popular work of this kind. 

1 he book entitled L’Artde virificr les Dates gives (1) all lunar eclipses and (2) all 
solat eclipses visible anywhere in the civilized world known to history, marking, by 
a series ol ingenious conventions, the path of each solar eclipse, the regions where it is 
visible and the latitudes where it is central (a) under the fifth meridian, i.e., the meridian of 
L ar ' Si ($1 under the meridian where it is noon at the moment of true conjunction, and (c) under 
the ]55th meridian. Other useful details, given under each eclipse, in the same valuable 
work, need not be reproduced here, as nothing short of a translation of the whole Chapter 
on Eclipses would give the reader an adequate idea of its contents. 

88. Wc have given in 1 ables X and XII oil lunar eclipses, and it is easy for the 
reader to calculate the ending moment of the full moon tithi, which will enable him to know 
whether the eclipse could have been seen in India at the place under consideration Wc 
have given all solar eclipses, as given in the French work, from A.D. 1 to A.D. 300, and after 
the latter date we have, as a rule, not mentioned eclipses which, according to the same 

authority, could not have been visible in India. From A.D. 1900 to A.D. 2000 all solar 
eclipses are marked. 

89 . The points where the moon’s orbit crosses the ecliptic are called the nodes 
and in order that an eclipse may occur, the opposition at the time of a lunar eclipse or the 
conjunction at the time oia solar eclipse, must happen at or near a node The sun’s dis 
tance from either node is therefore an important factor in determining whether an eclinse 
is or ,s not possible at a particular New or Full Moon. Eclipse-Table X-A (no 130 1 31 LI 
Centuries and Odd Years will enable the reader to calculate the Sun’s distance from ei her 
node at any moment from B.C 1 to A.D. 2000, and by applying the following canon 
(adapted from Professor Jacobi’s article in V 0 1. 1 of Epigraphia Indica) he may determine 

I^elT PSC ,Smtain ’ ^° U ^ U ^’ or * m P oss *ble at a particular New or 


Solar and Lunar Bolipae. as determined by Sun', distance from node at New and Full Moon . 

h Sun’s distance from node at New Moon is 
Between 0 and 15'598 days, or between 157-714 and 178-312 days, 

Between 15-771 and 18-198 days or between 157-541 and 155TJ4days, 

Between 18-371 and 154-939 days, 


1 


CO 


] Certain. 

)■ Doubtful. 




Impossible. 
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If Sun’s distance from node at Full Moon is 
Between 0 and 10-052 days, or between 163*260 and 173 ;312 days, 


co ^ Certain. 

X *“* ' 

wv '”’ v l v “ v w -V— J , < ^ 1 

Between 10 225 and 13*345 days, or between 108-087 and 159-967 days, | £ )■ Doubtful. 

< o ! 

Between 13-518 and 159-794 days, w J Impossible. 


90. We shall now apply the canons to some actual cases, and see how far they 
will be of use to us in practice. 

Oneninii the first page of Table X, we see a succession of solar eclipses at 
the Jyeshtha new moon in the years A.D. 12, A D. 13, and A.D. 14,-and we 
see a similar succession of lunar eclipses in the same lunar month in tie 
years A.D. 20, A.D. 21, and A-D. 22. We also see that in Lunar Jyeshtha, 
A D- 12, as well as in Lunar Jyeshtha A.D. 22, there was a lunar as well 
as a solar eclipse. We shall see if our canons will help us in verifying 
these eclipses. The reader should note how an eclipse may be located 
with the help of the secular distance of the sun from the node >e., 
Distance from node for Centuries and Odd Years) as given in Table A- A 
and the head line entries of Table X. 



(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

i Distance from Node Table X-A 

A.D. 12 

A.D. 18 

A.D. It 

A.D. 20 

A.D. 21 

A.D. a: 

days 

days 

days 

days 

days 

days. 

For century 1 B.C. 

62-91 

62-91 

62-91 

62-91 

62-91 

62-91 

For odd year 

50-80 

68-93 

87-56 

26-06 

44" 69 

63-33 

Up to first New Moon in 
Solar Year ... 

26-95 

16-06 

5-17 

28-11 

17-52 

6"62. 

Up to Jyeshtha New Moon 

29-53 

29-53 

29-53 

29-53 

29*53 

29-53 

Up to Jyeshtha Full Moon 

... 

... 


14*76 

14-76 


169-69 

177-43 

185-17 

16L67 

109*41 

162-39 

Deduct 173-31 days 

(7) 

* 173-31 

* 173-31 

• • • 

... 

(8) 



4-12 

11-86 



14-70 

Up to Jyeshtha Full Moon. 

14-76 

... 

... 

MS 

... 


Deduct 



177-15 
• 173*31 


3 "84 
(6) 


1114 

<*> 

We can now classify these results. 

SOLAR ECLIPSE: Certain, Results at foot of columns (2), (3), and also those in columns 
(1) and ( 6 ) marked ( 7 ) and ( 8 ) respectively. A A;;/ 11 *'* 

LUNAR ECLIPSE: Certain, Results at foot of columns (S) and (6). 

Doubtful, Results at foot of columns (1) and (4). 


'---—.rf fhp san’a an<l moonV nodes U 846*6246 lays and the half reflation is 

ir 3 - 3128 iy K TU.s "hould therefore be deducted whenever tbe ^distance from a uodo exceeds 173-31 day*. 












91. We shall next see to what extent the canons will be of use to us in predlct- 
lig eclipses- We may take as an example the solar year A.D. 1910. * 

We first of all find out the distance of the sun from the node at the first new moon 
In the solar year. 


O’s distance from node for century beginning A.D. 1900 . 120 62 

ii ji ,i for odd year 10 ... .. . 18 03 

M ii .i at first new moon in solar year A.D. 1910 ••• 25*91 


159'66 

92. As regards solar eclipses, we have to see whether 159 56 by itself, or the 

same increased by 29*53, or any multiple of 29 53 entered in the head lines ofTable X, will 

bring us within the limits of certain or even doubtful solar eclipses. 

We see at once that the figure 159'56 is itself within the limits of a certain solar 
eclipse. The date is the first new moon in the solar year, i.e., 9th May, 1910. This eclipse 
was invisible in India. 

The addition to 159*56 of 29'58 gives us 189 09, which by deduction of 178'31 is 

equivalent to 15'/8, which is beyond the limits of certainty. There was in fact no solar 

eclipse on the corresponding date, Jyeshtha new moon, 7th June, 1910. 

The addition to 159 56 of 1771.8 (KArttika new moon) will give us 33674, which by 
deduction of 173*31 leaves 163*43, which is within the limits of certainty. In fact, there was 
a solar eclipse (invisible in India) on Kirttika New Moon, i.e. (according to Table X or 
XII) 2nd November, 1910. 

The addition of no other multiple of 29'5S to 159'66 will give us a figure within 
"certain ’’ or even “ doubtful ’’ limits for solar eclipses- 

93. As regards lunar eclipses, our starting figure 159*56 should be increased by 
the day equivalent of the full moon tithi, 1476 days. 

159*56 + 14*76 = 174 32 days. 

Deduct 173*31 


1*01 days. 

We see that in the first lunar month of the solar year A.D. 1910 there must be 
a lunar eclipse. 

The actual ending moment of the full moon tithi works out as follows 


Dayf». Anomaly of first new moon. 

First new moon in solar year 25'9134 0 535 

14*7653 14*765 

0’s Equation for 40*67 + 7140 40*6737 15*300~ 

C’s Equation for 15*414 +*1650 + 714 ( ©’s Eqn.) 

+ 2790 + *2790 15*414 

Commencement of Solar Year, Ap. 13 2080 

547657 

l total correction for latitude 13° N. on 
40th day of Solar Year (Table XIII) 0286 

547943“ 


* P ort ‘' 1 " °( ’ho text \va» written bofore the ecliuse in quostion happened. The force of the <n„,i. 
of cotime not lemoned by its referring to an ereut now past and it has therefore been retained. * illustration is 



















It thus appears that the centre of the eclipse occurred at Madras at *1943 of a day* 
*>., at 11 ghatikas 39 palas after sunrise. It is evident that a lunar eclipse at such an hour 
would be invisible in India. 


94. The O’s distance from node at the first full moon of the solar year A.D. 1910 
being 1*01, it is evident that an addition of 177*18 days, which will take us to the KArttika 
Full Moon, will give us 178T9, which by deduction of 173*31 gives us 4*88 days, which is 
within the limits of a u certain *’ lunar eclipse. Let us calculate the actual ending moment 
of this Full Moon tithi. 


Days of Solar year. 

First Full Moon in Solar 
Year A.D. 1910 (sec. 93) ... 40-0787 

Add for KArttika Full Moon ... 177-1835 


217-8622 

©’s Equation for 217-86 days = — *1263 
{’s Equation for 27 029 days = + -0458 —-0810 


— -0810 217-7812 

Commencement of Solar Year 1910> Ap. 13 -2080 

217-9892 

Total correction (by Table XIII) for 217th day, -*-*0111 


{’s Anomaly. 

Days. 

15-300 

11-856 

27-156 

—•1263 (®’s Eqn.) 


27-0297 


218-0003 

the centre of the eclipse at Madras was on the 218th day, reckoned from April 
13, i.e., (by Table VIII) 17th November, 1910, at ‘0003 of the day, i.e., 1 pala or half a minute 
after sunrise on 17th November, 1910. 


This very nearly agrees with the prediction in the Nautical Almanac reduced to 
the longitude of Madras. The eclipse was visible at Madras. 

No other multiple of 29 o3, added to 101, will give us a lunar eclipse in the Solar 
Year A.D. 1910 within the limits of certainty. 


96. A third use of the canons is to enable us to detect omissions from or incorrect 
entries in lists of eclipses. 

The book entitled L'Art de verifier les Dates states that there was no eclipse in the 
year A.D. 555. 

But seeing that the ©’s distance * from node at the first new moon in the solar 
year A.D. 554—55 was 168 66 days, and that the year was one with 
139-68 an adhika month, it is plain from the head-lines of Table X that the 
°' 22 addition to 163 6(5 of S5437 gives us 518 03 days, which, deducting 
163-66 346 62 leaves 17141 days, which indicates that certainly there was a 

solar eclipse at the corresponding New Moon, i.e., on Chaitra New-, 
Moon day, 8th March A.D. 555. As a matter of fact, it appears from Oppolzf.r’s Canon 
der Finsternisse, that there was a solar eclipse on 8th March, A.D. 555. 
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96. Let us next take a case in which the canons will show us that the Art de 
verifier is right and other lists wrong. The French book mentions a Lunar Eclipse 
(penumbral) on 6th May A.D. 692, while other lists do not mention it. 

*164-79 

161-63 

_ '-Jll. We find that the 0’s distance* from node at the full moon 

*£% following Jyeshtha New Moon (21 Ap. A.D. 692) was, as shown in the 
* <-76 margin, 10 23 days, whicli makes it almost certain that there was then a 
366 85 Lunar Eclipse. The French chronological work is, therefore, right. 

—346-62 

10-23 - 

CHAPTER XIII. 

JOVIAN CYCLES, YEARS, AND MONTHS 

[JYatv. _For the calculation of the mean period of a Jovian year, see sec 230 infra .] 

97 . A Jupiter’s cycle of GO Jovian years is often met with in Indian chronology 
as a mode of reckonng time. Each of the years in the cycle receives a name corresponding 
to the name of one of the years in Table I, but while the so-called Jupiter’s cycle in 
Table I, as used to this day in Southern India, is merely a cycle of 60 Indian solar 
years, the Jupiter’s cycle, properly so called, which has been in use in Northern India and 
which is given in Table XIV, is a cycle of real Jovian years, calculated by means of the multi¬ 
plication tables in Table V and the following table for centuries. 


Kaliyuga. 

Christian Era. 

JupiteT’s iSanwat 
(with bija). 

Kaliyuga. 

A.D. 

Jupiter’s Samvat 
(with bija). 

3001 

B.C. 101 

36-1117 

| 4101 

1000 

8*9817 

3101 

B.C. 1 

17-2817 

4201 

1100 

5016J7 

3201 

A.D. 100 

58-4517 

4301 

1200 

3T32J7 

3301 

200 

396217 

4401 

1300 

12-4917 

3401 

300 

20-7917 

1501 

1400 

580617 

3601 

400 

1-9617 

4601 

1500 

34-8317 

3601 

500 

io'1317 

4701 

1600 

15-9917 

3701 

600 

24-3017 

4801 

1700 

57-1717 

3801 

700 

54717 

4901 

1800 

38-3417 

3901 

800 

46-6417 

5001 

1900 

196117 

4001 

900 

27'8117 

5101 

2009 

00817 

98. 

We shall take 

an example of a 

Jupiter’s Samvat 

and show how it is ealeu- 


lated. The Date of a Sanskrit Manuscript is given by its author as "Saka 1396, (Vikrama) 
Sam vat 1531, year Subhakrit, KArttika Sudi 9, after DakshinAyana on Wednesday, 
Dhanishiha Nakshatra, Vriddhx yoga, Kaulava karana, the moon in Kumbha” {Indian 
Antiquary, XIX, p. 27). For the Nakshatra, Yoga, Karana and Zodiacal Sign in this case, see 
sec. 266, infra. 

We first calculate the tithi in the usual way 

By Table X the KArttika New Moon of Vikrama 1531 (A.D. 1474), was 
(2) Monday, October 10'85 

j’s Equation+ - 20 
0’s Equation-'15 

+ •05 

Add for 9 tithis 8 86 

Equation + -0.’) 

(4) Wednesday, Oct. 19*76 

2512 


0 's Anomaly. 

(f’s Anomaly. 

20*27 * 

4-559 

177-18 

11-856 

8-86 

8- 86 


25 r 275 

206-31 

©'» Eqn. —"15 










(39) ^ 

We have now to find the equivalent in Jupiter's cycle of the 206*31 days of the 
solar year A.D. 1474. 

Equivalent of A.D. 1400 (by above table) 53*6817 

,, „ 74 years (Table V) Jupiter’s Sam vat 1-4*8658 

„ „ 200 days ( do. ) *5540 

„ „ 6 days ( do. ) 0166 

69*0981 

Deduct completed cycle 60 


9*0981 


That is, No. 9 of Jupiter's cycle (according to Table XIV) i.e„ Subhakrit had 
expired on the day in question of the solar year. 

99. The year of Jupiter’s cycle, ordinarily quoted in N. India, is that which was 
completed at the beginning of the solar year, and in this case inasmuch as only *098 of the 
Jovian year, i.e., only 36 days, had elapsed since the beginning of Subhakrit up to the 206th 
day of the solar year, the previous Jovian year, Plava, must have been current at the 
beginning of the solar year A.D. 1474. When the Jovian year quoted is only that which had 
been completed at the beginning of the solar year, all we have to do is to calculate the 
Jovian year for the integral solar year we are dealing with or, which is much simpler, read 
off the corresponding year of Jupiter’s cycle from Table XIV. 

100. Altogether, we see there are three meanings which might be attached to 
the citation of a year of Jupiter's cycle — 

(1) A year of the southern cycle (Table I), which is merely a solar year with a 

Jovian name. 

(2) A year of the northern cycle (Table XIV), which is the Jovian year actually 

completed at the beginning of a solar year. 

(3) A year of the northern cycle (Table XIV), being the Jovian year actually com¬ 

pleted at the actual moment we arc dealing with. 

The context alone must enable us to conjecture which of these meanings is to be 
attached to a citation of a Jovian year. 

101. Also, where the second of the three modes of citation is followed, it is evident 
that if any other Jovian year has had its beginning as well as its end in the course of a solar 
year, that Jovian year will be kshaya or suppressed. 

Hence it is that certain Jovian years are actually suppressed in the northern system 
of reckoning. The suppressed years are shown by blanks (.; in Table XIV. 

For instance, the Jovian equivalent of A.D. 1514 (solar year) is 34*8317 

+ 14*1638 


48*9955 






And the Jovian equivalent the next year, of A D. 1515* (solar year) is' 34 8317 + 15-1755= 
50-0072. That is, the 48th Jovian year, Yrisha was current t at the beginning of Solar Year 
A.D. 1514* and the 50th Jovian year (Subhanu), was current t at the beginning o( Solar Year 
A .D. 1515*. Therefore the 49th Jovian year Chitrabhanu which was not used in thisparticular 
cycle of 00 years, was kshaya or suppressed. Of course there would be no suppression of a 
Jovian year if the third mode of citation was always used : but it is evident that the third mode, 
which requires an exact knowledge of the actual beginning and end of a Jovian year and 
which might be used by an author, would not be in popular use. 

102. Fourth Mode of Citation (4). 1’here is a fourth mode of citation of Jovian 

years which we often find in Malay&lam inscriptions, and that is to cite, instead of one 
year out of every sixty, one year out of every twelve. In twelve Jovian years the planet 
Jupiter passes through the twelve signs of the zodiac and each sign corresponds to one 
of the twelve years of Jupiter’s revolution. In the above case Jupiter having completed 
9 Jovian years } would be described as being in the 10th sign of the zodiac, i.e., Makara 
(Eye-table.) * 

103. Fifth Mode of Citation (5). In this the 12 Jovian years receive the names of 
the 12 lunar months, Kdrttika being the first and Asvina the 12th. The Jovian years * 
(properly, months) are distinguished from lunar months by the prefix Maha. Thus, Mahit- 
K&rtt'ka, Mahfl-Mftrgaiira, etc. In the example in sec. 98, Jupiter was in MahA-Sr&vana. 

104. Sixth Mode of Citation (6). This is the heliacal rising system, in which the 
Jovian cycle begins with the heliacal rising of Jupiter, i.e., his re-appearance after aeon- 
junction with the sun. The system is exhaustively dealt with by Mr. Dikshit in his intro¬ 
duction to Vol. Ill of Dr. Fleet’s Corpus Inscriptionum / ndicarum , and all the citations of 
this kind, hitherto found in inscriptions, are there collected. 


105. Readers in Southern India will be mainly interested in the 1st and 4th 
modes of citation, of which the latter is otherwise called the “ mean-sign system ”§ and which 
is met with in Travancore inscriptions, eg., those discussed by Dr. Schram in Indian 
Antiquary Vol. XXV (189(5), pp. 9—11; and by Professor Kielhorn at pp. 53, 174. Ibid. 

We shall cite an example: “ Kollam 389, Jupiter in Kumbha, and the Sun 18 days 
old in Mina, Thursday, Pushya Nakshatra, 10th Lunar day ”. 

Kollam 889 is equivalent, as we shall see in sec. 112 infra t.o A.D. 389 + 8-5 =- A.D. 
1214 (Indian Solar Year). 

We might calculate the day of the solar year in one of two ways, either by taking 
,he equivalent of the solar date from Table VIII or the Eye-table or by calculating the solar 
dare of the tithi. The first is the simpler method and it gives us 335+ 18 = 353 days. 


"Tier convenience of referent, we use. the expression* •• Solar Year A.D. 15X4 ’’ to mean U,o In.lian Solar 
Year which began in A.D. 1514. io, Sakai 436=Vikrama 1571=KaUyu*a 4616, which began in March, A.D. 1514 . 

+ The Jovian year current at a particular moment is, as the reader wilt hare observed from the example 
, tVm Jordan year actually eauplcicd at, that moment, omitting fractions As no other Jovian year is ever 

refemxl Win th?northern system, we need rot bo oarofol to distinguish between expired an.i current Jovian years, but 
may use the expressions as synonymous. 

* “Jovian year ” tlons not menu the period of revolution of Jupiter's orbit (which is a little loss than 12 solar 
years) hut one-twelfth of that period, wb.ch is roughly equitalent to a solar year. 

S In Part IV of this book on Planetary Chronology, the reader wil! find a direct method of calculating 
either the mean or the actual sign or nsi occupied by Jupiter at any momeut. (See Sec. 288 ). 










46-4632 

Dividing the total equivalent by J2, we have as remainder 10'4632, i.e., Jupiter has 
left the 10th sign and is in the llth, i.e., Kumbha (4th mode of citation). Or, we can calculate 
J upiter's mean sign for 353 days of A.D. 1214 direct from Table XVII (pp . 202, 203), thus : 
2204 0°+ 04-86°+ 29-33° = 814 29°, i.e., (by Eye-Table) Jupiter was in Kumbha. 

106. The equivalent in the Northern Cycle of the 46th Jovian year is (by Table 
XIV) Pramathin (3rd mode of citation), while in the Southern Cycle (1st mode of citation) the 
Jovian name for the solar year A.D. 1214 is (by Table I) Bhava. The Jovian year (Northern 
System) current at the beginning of the solar year A.D. 1214 was No. 45 Bakudhanya, 
which would be cited in cases where the 2nd mode of citation was in use. 


CHAPTER XIV. 


THE VARTTAMANA, PURNIMANTA AND KARTTIKADI SYSTEMS OF CITATION. 

107 . The ordinary or normal mode ol citing an Indian date is by means of gata or 
‘ expired ’ years (already explained, sec. 6 supra), amantd months (or months beginning with 
the first jithi after new moon or antdvdsyd), and Chaitradi years (or lunar years beginning 
with Chaitra). The lunar year can begin with Chaitra only when the solar year begins with 
Mesha Sankr&nti. Therefore a reckoning by Chaitradi lunar years is the same as reckoning 
by Mesh&di Solar Years. 


108 . Exceptional modes of citation, used at certain epochs of history, or still 
used in certain parts of India, are — 

Varttamdna, or current years, opposed to gata (expired); Pdrnimdnta months, be¬ 
ginning with the tithi after full moon; and Kdrttikddi lunar years (or “ southern ’’ years) 
beginning with the lunar month Kdrtttka. 

109 In the Pdrnimdnta system, each month beginning with a full moon is named 
after the next amdnta month, but takes in the dark fortnight preceding each new moon. It 
is to this system that we owe the name paksha, lit. a wing, the dark and bright fortnights 
being the wings on cither side of a new moon. 

110 In the Kdrttikddi lunar year system, the year beginning with lunar KArttika 
takes the number of the Aleshadi solar year then running, and has in common with it 
the five months, Lunar K&rttika to Lunar PbAlguna. 

Canons. 


I. A dark fortnight in «th Aro&nta month is in (n + l)th Pdrnimdnta month. 

II. Any month or tithi in Nth year, expired, is in (A + l)th year current. 

HI. Any of the months named in the margin in Nth year Chaitradi, expired, 

is ascribed to the 

(a) (A-l)th year Kdrttikddi, expired, or to 

(b) iVth year, Kdrttikddi, current. 

N.V. -Conversely, any of lUo above irontlia in /»ll> year JCaritikaM, oxyiroO, is ascribe,! to («+l)tb year Chaitradi, 


Chaitra 
Jyeshtha 
Asluulhiv 
Sraviina 
Bbadrapada 
Asvina 


expired. 
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i'or clearness’ sake, we will present those three rules under three aspects, one of 
when we are in doubt, every problem before us must assume. 


First Aspid. —If we have before us a dark fortnight or bahula tithi of the nth month 
in the ,/Vth year, known to be an expired year, but do not know whether the system is 
amiinta or purniniduta, we must search for the tithi both in the «th and the («-l)th 
month in our ordinary (Amiinta) tables. 


Second Asped .—If we have before us a dark fortnight or bahula tithi of the wth 
month in the Ath year, and do not know whether the month is anuinta or pCtrninuiuta, nor 
whether the year is expired or current, we must, in using our tables, look for the tithi — 


(1) in the wth month, iVth year, expired ; 

(2) in the (w-l)th month, Mh year, expired; 

(3) in the nib month, (W-l)th year, expired; and 

(4) in the (w-l)tn month, (A-l)th year, expired. 


Third Asped. —If we have before us a dark fortnight or bahula tithi of the wth 
month (from Chaitra to Asvina, inclusive) in the yVth year and do not know whether the 
month is anuinta or pdrnimdnta, nor whether the year is expired or current, Chaitrddi or 
Kdrttikddi, we must, in using our tables, look for the tithi— 

(1) in the wth month, iVth year, expired ; 

(2) in the («-l)th month, Mh year, expired; 

(3) in the wth month, (A-l)th year, expired ; 

(4) in the (w-l)th month, (A'-l)th year, expired ; 

(5) in the wth month (N + l)th year, expired; and 

(3) in the (w-l)th month (N+ l)th year expired. 

ftj' t _>'or bright fortnight ol* 6uhla dates in any iLOiith, no search need be made in an# case in tho (n-l)th 

month ; and whether for blight or dark ’fortnight dates in tho months of Kavttiku to Phalguna inclusive, no search need 
be made in any case in (A'+lJth year, expired. ^ * 

Headers who prefer Professor hielhom’s mode of stating the same rules will find it in Jnd. 

Vol. XIX, p. 22 or at p. 406 of Kp. Ind. t Vol. 1. Any rules must be somewhat perplexing at first sight and should be care- 
fully reasoned out by those interested in such investigations. ^ 


111. The Lunar year beginning with lunj-tr Chaitra of any solar year n is itself 
(n +1). Thus, Chaitra 12G5 may mean 

(«) Lunar Chaitra at the end of current solar 1264, i.e., at the end of expired solar 1263. 

do. do. expired solar 1264 and before the beginning of solar 1265 

(expired) 

do. do. do. do. 1265 and do. 1266 do. 


(b) Do. 

(c) Do. 


This ambiguity is independent of the difference between Chaitr&di and K&rttik&di 
systems, and is peculiar to the lunar month Chaitra. 
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CHAPTER XV. 

THE ERAS NOW IN USE OR MET WITH IN INSCRIPTIONS. 

112. In the following Summary of Indian Eras, adapted from Cunningham and 
other authorities, we give in each case the formula whereby a year of each era, “expired” 
or ‘ current ’ as the case may be, may be obtained from the A.D. year, also noting where 
the era is or was in use, and whether it is amftnta or pttrnimftnta, ChaitrAdi or KArttikAdi 
and so forth. 


0) Kaliyuga (expired year =31 02 minus B.C. year; A.D. year+ 3101). Used all 
over India as a solar (Mesh&di) and luni-solar (ChaitrAdi) year. The years in this era, with 
A.D., Saka, and Vikrama equivalents, are regularly given in our Table X from B.C. 1 to 
A.D- 2000 ; and in Table XII from A.D. 1840 to A.D. 1920. For the years B.C. 3102 to B.C. 1, 
K.Y. 0 to K.Y. 3101, see Addendum, p. (114.) 

(2) Saptarshi (current year =A.D. year+ 76). Mostly current and mostly ptlrni- 
vtdnla and Chaitrddi. At present in use in Kashmir and formerly in Multan and elsewhere. 
Quoted generally in cycles of 100 years. Thus A.D. 19lO=*Saptarshi 1986, current, quoted 
only as “ 86 Saptarshi, current.” 

(3) Vikrama Era (expired year=A.D. year +57). Extensively used at present in 
Guzerat and all over Northern India, except Bengal: Kdrttikddi and Amdnta in Guzerat 
hence called Southern Vikrama ; ChaitrAdi and Pdrnmdnta in N. India, hence called 
Northern Vikrama. Other names, “ Malava Era ” ; and also simply “ Samvat ”. The Vikrama 
years, expired, from B.C. 1 to A.D. 2000 are regularly shown in our Table X, and from A.D. 
1840 to A.D. 1920 in our Table XU. 


(4) Saka Era (expired year = A.D. year minus 78). Extensively used in India both in 
the past, and at present. Meshddi (for solar year) and Chaitrddi (for luni-solar year): generally 
amdnta, but pdrnimdnla in Northern India. Saka equivalents of Kaliyuga and Vikrama 
years, expired, from B.C. 1 to A.D. 2000, are regularly given in our Table Xfand from A.D. 
1840 to A.D. 1920 in our Table XII. 


(5) Koliam Era (current year=A.D. year minus 825). Used in Malabar, Cochin, and 
Travancore since A.D. 825. Begins in N. Malabar with solar Kanya and in S. Malabar with 
Chingam (Simha); (For memory aids, see sec. 138 infra); always solar and current. For 
years from A.D. 1840 to A.D. 1920, Kollam equivalents are regularly given in our Table XII. 
For previous years, the following century equivalents will be of use 


900 = 

Kollam 75 

A.D. 1500= 

Kollam 675 

1000= 

99 

175 

1600 = 

,, 775 

1100 = 

91 

274 

1700 = 

„ 875 

1200= 

11 

875 

1800 = 

„ 975 

1300 = 

11 

475 

1900 = 

„ 1075 

1400= 

11 

575 

2000= 

„ 1175 


(6) Bengali San (or Sen) (current year-A.D. year minus 593). Mesh&di current 
solar year. Now in use in Bengal. For A.D. 1840 to A.D. 1920, B. San equivalents are 
regularly given in our Table XII. For previous years the following century equivalents 
will be of use -— 

A.D.'1100 = B.San 507 
„ 1200 = 


A.D. 600=B.San 7 


700 = 
800= 
900 = 
1000 = 


107 

207 

307 

407 


1300 = 
1400 = 
1500= 


11 


6 07 
707 
807 
907 


A.D. 1600=B.San* 1007 
„ 1700= „ J 3 07 

„ 1800= „ 1207 

„ 1900= „ 1307 

„ 2000= „ H07 







P&rnimdnta. 




A.D. 300=Chedi 53 current. 
400 = „ 153 

„ 500- „ 253 „ 

„ 600= „ 853 

„ 700= „ 453 


A.D. 800=Chedi 553 current. 
„ 900= „ 653 

1000= „ 753 

,,1100= „ 853 

„ 1200= „ 953 


If 

t) 

It 

H 


Not now in use, but was in use under the Kalachuri kings in Western and 
Central India. 

(8) Gupta (current year=A.D. year minus 319). 


A.D. 400 = Gupta 81 current. 
„ 500= „ 181 


A.D. 600 = Gupta 281 current. 
„ 700= „ 381 


Not nowin use. Was in use in Central India and Nepal in the centuries above 
indicated as current, Chaitrddi, pdrnmdnta. 

(9) Vatebhi Era (current year = A.D. year minus 318). Current, Karttikddi, amdnta, 
or pilrnimdnta. 

A.D. 400 = Val&bhi 82 current. A.D. 900= Val&bhi 582 current. 

tt 



500= 

»» 

182 

ft 

If 

1000 = 

II 

682 

»» 

600 = 

tt 

282 

tt 

tt 

1100 = 

tt 

782 

ty 

700= 

tt 

382 

tt 

tt 

1200 = 

It 

882 

tt 

800= 

tt 

482 

ft 

it 

1300= 

tt 

982 


indicated. 


Not now in use. Was in use in Kathiav&d and neighbourhood in centuries above 


(10) Vilfiijati year (current year = A.D. year minus 592). Kavyddi, solar, current. 

Now in use in Orissa. Months begin invariably on the day of Sankrdnti instead of 
the next or the third day after [see Sec. 144 (1) infra], 

'Hiis era bears to Bengali San pretty much the same relation that the ValAbhi bore 
to the Gupta era. 


(ll) Amliyear (current year=A.D. year minus 592). Luni-solar, current. Lunar 
year changes on Bhddrapada sukla 12 th, i.e., some days before, or some days after, KanyA 
SankrAnti. Otherwise the same as VilAyati. Current in Orissa. Probably bears the same 
relation to VilAyati that the luni-solar year in the Telugu country bears to the solar year 
of the Tamil country (*>., only New Year Day is different in each case). 


(12) Fasali year (luni-solar) in Bengal, and N.W. India (current year=A.D. year 
minus 592); pdrtiimdnta and lunar Asvinddi (i.e., it begins on pArnimAnta Alvina, bahula 
pratipada); luni-solar year for Bengal, just as the Bengal San is the solar year for the 
same tract of country. Like all luni-solar years, the Fasali takes the number of the next 
Solar San. Thus, A.D. 1900 was, as we have seen, Bengal San 1307 current, but the luni- 
solar Fasali beginning on Asvina krishna yratipada of A.D. 1900 takes the number of the 
next Bengal San, *>.,1308 current. Hence the formula for Bengal Fasali is “current 
A.D. year minus 592”. 
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(i8) Daktian Fasti (current year= A.D. year minus 593) was up to A.D. 1 -'56 (wnen 
its number was 963, vide Table XV, p. 195) a Hijra year, but from that year forward it has 
been kept as a solar year (identical in number with Bengal San), beginning, in parts of 
Bombay, when the Sun enters the Nakshatra Mrigasira,* i.e. (now) about 7th or 8th June, 
The months, their periods of beginning, and number of days, are the same as in the 
Muhammadan calendar. 


(14) The Madras Fasti year is an agricultural , solar, tropical year, beginning on 
1 July and having no divisions of its own into months and days. Its formula is “ current 
Fasli = A.D. year minus 590 ”. The agricultural or revenue year from 1 July 1910 to 30 June 
1911 might be expressed quite as well by the expression “ Revenue Year 1910-11 ” as by the 
expression " Fasli 1320". The former expression would convey better sense to most people, 
and the expression “ Fasli year ", the use of which a blind tradition hasconsecrated in Madras, 
serves no other purpose than to confuse any one who is not a village karnam. It is a chrono¬ 
logical anomaly and will no doubt gradually drop out of use. 


(15) The Mahratta Stlr-San, SkahAr-San or Arabi-San (current year = A.D. year 
minus 599) was extensively used under the Mahratta supremacy, and is still occasionally 
met with. Begins, like the Dakhan Fasali, when the Sun enters the Nakshatra Mriga§tra.* 

(16) HarshaJcdla Era (current year=A.D. year minus 606). Was current in 
Muttra [Mathura) in Kanauj, Nepal. Harsha 94 current = A.D, 700, and so on. 


(17) Nevar Era fused in Nepal from A.D. 878 to"! 

A D. 1768), expired, K&rttik&di, A manta. > 
Formula “ Nevar expired =* A .D. year minus 879 ”. ) 


Nevar 21, expired-A.D. 900. 
Nevar 821, cxpired = A.D. 1700. 


(18) Chalukya Era (expired year=A.D. vear minus 1076). This was in use only 
from A.D. 1079 to A.D. 1162. It followed the Saka months and pakshas. Chalukya 24 
expired = A.D. 1100. 


(19) Lakshtnana Sena Era : (expired year=A.D. year mtnus 1103, according to 
present day almanacs). Now in use in Tirhut and Mithila, but along with the Saka or 
Vikrama Era. 


Dr. Kielhom concludes that the formula for this era was (from A.D. 1194 to A.D. 
1551). “ Expired Lakshmana Sena year=A.D. year minus 1119 According to this formula 
A.D. 1200 would be equivalent to Lak. Sena 81 expired. The years of this era were expired , 
KArftikddi, amdnta. 

(20) Mahratta Faja Saka Era (current year = A.D. year minus 1673) was established 
on the accession of Sivftji: the number of the year used to change every Jyeshtha stikla 
trayodasi, which was the tithi or date of Sivftji’s accession. Otherwise same as southern 
luni-solar amftnta Saka years. 

(21) Tarikh-i-Ilahi (=mighty or divine era), dating from the accession of Akbar 
(14th February 1556), fell into disuse temp. Shah Jehan. Days and months were solar, without 
intercalations. 


* Bv Tve-Table tbo Pun enter* Nakshatra Mrifr.uiia when his longitude is 20’. Tim number of days eorre- 
sponding to this (by fable XVTf-A) ==56. When the solar year commences (as it did in A.P. 1911) on19th April, the 
sun’s entry into Mripasira Nakshatra would bo on 50+13=69 days from 1st April, (lable 1 III) on 8 June. 
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CHAPTER XVI. 

NOTES ON TITHIS IN RELATION TO FESTIVALS. 

113, Day on which a festival is celebrated . As a tithi genn all\ covers a 
portion of two days, it sometimes happens that though for civil purposes the tithi of a day 
is that which is current at sunrise, yet for religious purposes a tithi may have to be cele¬ 
brated on the previous day when it begins. When a tithi is appointed for the celebration 
of a feast or fast, to be kept at forenoon, midday, late afternoon,'midnight, etc., it is obvious 
that the feast or fast must be observed on the day when the tithi covers the prescribed part 
of the day. The day for such purposes is divided, first of all, into five portions between 

sunrise and sunset 


(1) Prdtahk&la, or early forenoon, 6 ghatikas from sunrise. 

(2) Samjava, or forenoon, 6 to 12 ghatikas from sunrise. 

( 3 ) Madhy&hna, or midday, 12 to 18 ghatikas from sunrise. 

(4) Apardhua, or afternoon, 18 to 24 ghatikas from sunrise. 

(5) Say alma, or late afternoon, 24 to 30 ghatikas from sunrise. 

(a) The 4 ghatikas before sunrise are called arunodaya or rise of dawn. 

(5) The 6 ghatikas after sunset are called pradnsha or evening. 

(c) The 2 ghatikas in the middle of the night are called msitha, midnight. 

(d) A tithi is ptirvaviddha when it commences more than 4 ghatikas before 

sunset of one day and ends before sunset of the following day; a festival 
on such a tithi is celebrated on the first day of the tithi, not on the secon * 


jVJ},—Tithi dvayam:—Two tithi b meeting, ?'ji . one commenoing. a»d the other ending, between 18 aim *4 
after Sunrise, when a similar maetifljT d£>£9 not tall© place next day. 


114. Festivals connected with Nakeha.tr as as well as Tithis,— On the 

Nakshatra Sravishta (No. 23) in Lunar Sravana, the ceremony of Upakarma (Avani 
Avittam) is celebrated. Our Table XI shows that this festival would ordinarily fall about 
full moon in Sr&vana. Tn the same manner, all festivals associated with particular 
wUhatras may be equally well connected with particular tithis, In Southern India, 
however it is usual to connect nahshatm festivals with certain solar months in which 
they are celebrated; e.g., Pawtmi Uttar am (i.e, Uftara Ptialgunt Nakshatra in t e .Mr 
month called Pan«um ), ChWraiMdlam (i.e., Mdla Nakshatra in the Solar month called 
Chittirai)-, Avani Avittam (vide supra), etc. Tithi festivals are also often cromecle^ in 
Southern India with Solar Months; and if a festival falls, for instance, p^amt m 

a particular Solar Month, and there are two Sukia panchamfs in that month, the first is called 
Sdnya tithi and the second only is celebrated. 


115 Most Hindu festivals are associated in the first place with tithis, and the 
following notes for which we are chiefly indebted to Prof. Kielhorn's article in Voh XXVI 
of the Indian Antiquary, pages 177-187, will be of interest to Hindu readers as well as to 
others. Prof Kiclhom described the Hindu festivals in order of the lunar months: by 
way of variation, we will discuss them in the order of tithis. Our arrangement will 
enable the reader to locate at*, once an ashtaml or an ekddasi, although the month is, as 
usual, suppressed in such citations. 





m 

PRAT1PADA (TITHI 1). 

The Chaitra Sukla pratifada, i.e., that which precedes the Mesha SankrtnU, is 
the beginning of the Hindu Lunar year, New Vear s Day (Lunai) l>e)ng ^ > 

pratipadtt is current at sunrise. (When there is an Adhika thaitra, that begi fj ava l 

The tithi is therefore called Vatsardrambha (commencement of the year).It is also Aaoa 
ratrXrambha t there being another Navardtrarambha on Asvma sukla prattpeum* 

Karttika Sukla 1 is Balipratipadd or Bali p&ja and it is pftrvaviddha as to time, 
Bhadrapada bahula 1 is Mahdlaydrambha. 

Phalguna bahula 1 is Vasantotsava. 

DVITIYA (TITHI II) 

Ashada Sukla 2 is Ratha-ydtra dvitiyd or RAma-rathotsava. 

Karttika Sukla 2 is Yama dvitiyA or Bhrdlri-dvitiya (because sisters make presents 
to brothers), and the time is afternoon. 

The bahula dvitiya in Ashada, Sravana, Bhadrapada and Aavina is called 
Asilnyasayana-vrata and the fast is broken at moon-rise. 

TRITIYA (TITHI III). 

Chaitra Sukla 3 is GmrUritiyA ; also Matsa-jayantl ; (afternoon) ; also Manvddi 

^ ° U Vaisakha Sukla 3 is Kalpddi (forenoon) ; Tretdyugddi (forenoon ); Akshaya-tritiya 
(especial Xn^mbiS ml Wednesday and Aak. Kohmi; time, forenoon) ; also Parasu- 

rama 3 is Ram bhd-tritiyd } when BhavAni is worshipped at purvaviddha. 

Sravana Sukla 3 is Madhu-sravd in Guzerat. 

Sravana bahula 3 is Kajjali-tritlyd. D 

Bhadrapada Sukla 3 is Varaha-jayantt (afternoon); Haritahka , when Parvati is 
worshipped ; Manvddi (forenoon). The tithi is by some called Siva, 

Phalguna bahula 3 is Kalpddi (afternoon). 

CHATURTHl (TITHI IV). 

Q . r i 0 fimturthi in everv month is called Ganesa Chaturtln or hmdyaha 
TiTHhief bcin« Metm CldlurtM (Giprsa jayantt). It is celebrated at midday. 
ml'cMurim fs liloiter name tor Hagha Sukla chaturlM. It » performed m the evening 
Kunda Chat art hi is another name for tne same festival. 

Bhadrapada Sukla Chaturthi is special when it falls on Sunday or * uesday. 

hal-ml'i f'haturthi in every month, is Sankashtachaturthi and is k 
Similarly, ties the fast is broken at moonrise which is the time. This 

Ch-ltunhMs called Ang&raka ChaturM if it falls on Tuesday, and continues till nwonnse. 

Sravana bahula Chaturthi is called, par excellence, Bahula ChaturM and cows 
are then worshipped. 

PANCHAMI (TITHI V). 

r-hnitra Sukla 5 is Sri Panchami according to some : it is also Kalpddi (forenoon). 
sILVana Sukla 3 is Mga Panchami and snakes are then worshipped. 11 tithi 
Sravana a Sunrise of one day and ends within 13 ghapkas after Sunrise 

SffiSX.’SSttSOTwSo- the fo.Tr day and that to Nig. Panchamt. 

Bhadrapada. Sukla 6 .to Rishi Panchami (midday). 

Asvina Sukla 5 is La lit A Panchami or Updnga-lalitd-vrata, when Durgfc is woi- 
shipped in the afternoon* 

Hatrgasira* Sukla 5 is N&gdpdjct or N&gGp$nck&$u%+ 
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Matfhft. Sukla & is Vasania panckawi , when Rati and Kama are worshippe 
forenoon, Sripanchami is another name. 


§L 


Phalguna bahula 5 is Rang a panchatni, when colours are thrown about. 

SHASHTHI (TITHf VI). 

Sravana Sukla 0 is Katki-]ayant\ (sunset), the last avaUra of Vishnu, 

Sravajia bahula (i is Hala-Shashthi. 

Bhadrapada Sukla 0 is SRya-Shashthi or Skanda-ShashtM. 

Bhadrapada bahula 6 is Chandra Shashthi. It is called KAP{LA-SHASJ 'TUI 
when it combines on Tuesday with Nak Rohint and \oga v yatipata 
and the Sun is in Hasta. (See Sec. 53). 

Karttika Sukla 6 is special for feeding of Brahmans when it falls on i uesday. 

Margasira Sukla 6 is Skanda-ShashlR or Maha-ShashM; ChamporShashthi, 
when Siva is worshipped as Khandoba. Ihis tithi is special when 
it falls on Sunday or f uesday and combines with *sakshatra 
Satabhisbaj and Voga Vaidhnti, or either of the two. 


. , ,u», Mnt- Witabliisbai < No. s!4’l may concur with the titbi iu a year in which some 

™„„. J&K5M SfcSt« 3$ «SMi Sb «■ - “■ 


S APT AMI CnTHl VII). 

A Saptami on Tuesday, combined with Nak. Revati (that is, by lab. XI, bahula , 
in Ashtdha or Sukla 7 in Paushaor Mftgha) is very auspicious. A Sukla saptami, falling on 
Sunday is called VI/AYA, and is special for donations. A Sukla saptami, joined with the 
1st quarter of Nak. Hasta! is called BHADRA, A Sukla saptami, coinciding with a Sankrtoti 
is called MAH AJAY A, which, for making donations, is superior even to an eclipse. 

Yaisakha Sukla 7 is Gaugii-Saptuini or .Gang otpath (birth oi Gang it—midday). 

Sravana bahula 7 is SUaU-Saptami or SUald-Vrata, lime purvaviddha. 

Bhadrapada Sukla 7 is called by some Apar&jitd. 

Asvina Sukla 7 ; about this tithi Sarasvati is worshipped under Nakshutra Miila. 

Karttika Sukla 7 is Kalpddi forenoon). 

Margasira Sukla 7 is S-Aryavtata. 

jjagha Sukla 7 is Ratha-Saptami or Mahd-Saptami (time, artsnodliaya); Manvadt 
(forenoon). 


ASHTAJWl (TITHI VIII). 

An AM** mm on Wednesday is special and receives the na,ne of BMM- 




, ■ every monlh is sacred to Durgft or Annapurani; while the 

BMalltami in every month, called JUUMm*, celebrated at. purvaviddha, is sacred 

“ K " Sh Ohaltra Sukla' 8 is Bhawtm-uipaUi: when joined with Wednesday and Nak. 
Punarvasu, bathing on this tithi or KRISHNA JAY ANTI 

r " a combid::th ^ »»*, ^ ~ -*»***> 

nr yAm moon is in | 
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Bh ad rap ad a bahub. 8 : Ma kulaks him vrata fpumivicldh^) ; Ashtaka-sraddha. 
Asvina Sukja 8 is Mahashtaml and is special, when joined to Tuesday, 
Karttika Sulda 8 is Gop&shtanny when cows are worshipped* 

l>o. ba hula 8 is A r is h j t a$/z fa m i , Kdia-Jih a // 'dv& s hid mi, or Kdla-Bha irttvct- 

jay anii. 

Margasira babul -t 8 is Ashtaka+sniddha in the afternoon, The. same is the 
case with bahtihi 8 in Pausha, Magha and Fhalguna, 

Pa/usha Sukla 8 is special when joined to Wednesday and Nak. Bharani (Rohini or 
Ardhra, according to some}- . 

MaghaSukla 8 is BhUhmdshiann and is celebrated at midday, 

Magha babula 8 is Birth of SU4. 


i 


I 


NAVAMI (TithilX). 


p 

Chaitra 

Sukla 9 

is Rdma-navami oi Rdma-jayanlt, at midday. 

mm 

Bhadi'apada, 

do. 

is Aduhkha-mwmi. 

1 

As via a 

do. 

is Mahn-navami or Durgd-mivatnl i Manv&di (forenoon). 

4 

Karttika 

do. 

is Kretayugddi (forenoon). 

§K| 

Margaafra 

do. 

is KalpMi (forenoon). 


Magha bahula t) 

is R&mad&sa Navami. 



* 

DAS AMI (Tlthi X). 


Jyeshtha Sukla 10 is Dasa-hard (expiating ten sins) (see Sec. 54) or Gangdvatdra . 
Ashada do. is Manvddi (forenoon). 

As vina do. is Vijayadasaml or DAS A HA (afternoon; special with Nak. 
Sravana); Buddha-jayanti. 

EKADASI (TithiXl). 

Every Ekddast is sacred, like every Amdvdsyd, and receives a special name. It is 
called Vi jay a when joined with the Nak. Punarvasu. The following are the names of the 
24 Ek&dasts:— 


Month Sukla, 

Bahula, 

Month Sulla. 

11 alula. 

Chaitra, —■Kamadii Ekd- 
dasi. 

Vaisakha.— Mohini do. 

J y eah tha.— Nirjald do. 
Asha da,— l£i$hhusaynnot- 
sava ; Saynui. or Pishuu- 
sayani Ekadasi (i.o,, 
Vtshnu going to sleep). 
Srayana.— Pif/ranta Eka- 
• do si. 

Vnr&thinl ckddasi, 

A para da , 

YogiiA do. 

Kdmadti or lulmikd ! 
Ekadasi. 

Ajtl Ekadasi. 

Bhadrapada.- Bis h n u 

parivarta nplsa va or 
Parivartinl Ekadasi, 
(Vishnu turning on his 
side : called Vishnu 
srinkhala, when 
11th and 12th titliis 
meet in Nakshatra 
Sravana. 

/ ndird EkcldaM , 


7 
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Month Sulda, 


dasz. 


Ekadasi (Waking of 
Vishnu), Bhishmapart~ 
chaka vrata commences. 


Ehddasi. 


1 

BahuUt- 

M&nth Hultla. 

Rama- EkCxdasi. 

, lit paid Ek&dasi. 

! 

• ' ' | 

v; ■ • 1 

i Pausha. Pntradd 

EHdm \ 
or MUKKO rn or 
VA t.KUNW-m j 
EKADASI 
! Manvadi (forenoon). 

. 

i Saphald EkMds% i 

Magha.-- ; Ja y a EM - 

t last. 

' 

l y 

PhaijjpiSia^^4 

Ekddasi. 


§L 


Ihrfuiin. 


Shall it A Ek&dasi. 


Vijaya Ek&dasi. 


dust 


nVAOASI (Tithi XU). 

The Dvadasi is called Mahii-dvddasi in the following circumstances 

lith Tithi current at sunrise on two successive days: the next Dvadasi is 


12 th Do. 


do. 


do. 


do. 


called Unmil^ni. 

the Dvadasi is called 

YanjuU 


12th Tithi, to be followed by a full moon or a new moon tithi, current at two sun¬ 
rises — Paksha vard h ini. 


12th Tithi, joined with Nakfetra Pusltya, is Jaya [*>., by Tab. XI, Bahuja 12 

in Bhftd; or Sulda 12 in Phitlg. or Chmt.J 


Do. 

do. 

do. 

do- 

do. 

Do. 

do. 

do. 

do. 

do. 

Do. 

do. 

do. 

do. 

do. 


12 in l.ihild,, Asv.; Bahula 12 in Plutlg.] 

■asu is Jayanti by Tab. XI, Sukla 
12 in Phalg. ; Bahula 12 in Srftvanft]. 


12 in Pausha, M&gba ; Bahula 12 in Ash ad ha], 

Yaisakha Sulda 12, joined with Nak. Hasta, and Jupiter and Mars in Simha, Sun 
in Mesha, is VYATIPATA, 


Ashada Sukla'12 is the commencement of Otdtnymdsya vrata. 

Bra v ana do, is l /T i$h>ioh-pavitrii-rop& ii a tw , 

Bhad rapada do, is Va na j&yct nt% (rn. id d ay) ; cal 1 c d S rav an a Dvad asi, wl tui 

joined with Nak. $ravam t and specially, when further joined with Wednesday. 
Aavina bahula 12 is Govatsa Dvddasi (evening). 
















lEflrttika Sukla 12: (1) end of Chaturmasya vrata, which began on same tithi in 

Ash&dba. 

(2) Prabodhotsava or Vitkina dDctdasi (preparation for wakiiig 

Vishnu). 

( 3 ) Tttlasi viva ha (marriage of Vishnu with the i ulasi plant). 

(4) Ma m Adi (forenoon). 

Magha Sukla 12 : Bhisiuna dvddasl, 

Do, bahuia 12: Tila dvadasi or Yijaya, when combined with Nak. Sravana. 

This can Only happen when i\ month, previous to Magha is Adliika — See Table XI.] 
TRAYODASJ (Tithi XIII >. 

Chaitra Sukla 13: Madana trayodast or Awing# Pdjctna vrata (purvaviddha) , god 
of Love worshipped. 

Bhadrapada bahuia 13 : (1) Katiyugddi (afternoon). 

(2) Magha trayodasi, when combined with Nak. Magha. 

(3) GAJA C/TA YA, when joined to N ak'. Magha and Sun 

in Hasta. 

As vina bahuia 13 : Dliana trayodast, when money lenders worship money. 

Magha Sukla 13 : Kalpddi (forenoon). 

Phalguna bahuia 13 : (!) Yaruni, when joined with Nak, Satabhishaj, 

(2) Mahavaruni, do. do. do. + Saturday. 

(3) MAHA-MAllA-VARUNl when joined with Nak. 

Satabhishaj + Saturday + Yoga Subha. 

[JVJ!.— Combination* (l) to (3) can happen only when rhalguni or some previous mouth is 
Adbika—See Table XJ.] 

CHATURDASI (Tithi XIV). 

Bahuia Chaturdasi in every month is SivanUri. 

Yaisakha Sukla 14: Narasimha jay anti (sunset) : special when joined to Nak. Svati 
4 - Saturday. 

Sravana Sukla 14: Varalakshmi vrata. 

Bhadrapada Sukla 1 4 : Ananfa chaturdasi. 

Aevina bahuia 14: Baraka chaturdasi (moonrise)> fasting to avoid natcika or 
hell. Dfpavali (see Asvina am&vasyd below), may fall on this tithi if 
joined to Nak. SvAti. 

Karttika Sukla U : Vaikunta chaturdasi (midnight). 

M&rgasira Sukla 14 ■ Pdslutiia chaturdasi. 

Magha bahuia 14: MAH A SIVAKATRI (midnight, when Nak. Sravana is 
current). 

Special, when, combined with Sunday or Tuesday and Yoga Siva. 

[N M^Yogtb cm mtbimmth Sfamatri only wkm wttw inwdk prmtow to A fifjJui ii A&hihv 

Table XI*] 





( 62 ) 


<§L 


'^/ SUK'LA PANCHADASi (Tithi XV) : Sukla 16 or Full Moon (purmmd). 

A Sukla 15 or PArnimft is called Somavati when it falls on Monday and is special Fof 
donations. 

It is called Ch.udama.ni when it is further joined with a lunar eclipse. 

Most pfiniim&s receive special names, which are given below: — 

Chakra pfirnimfi,: (1) Manvadi (forenoon). 

(2) Han u mat-jay anil, 

(3) Special for bathing, when combined with Sunday, 1 liul’sduy or 

Saturday. 

Vaisakha p&rnfchg: K&rma jayanti (late afternoon). 


Jyeshtha ptirnkna: (1) Manvadi (forenoon). 

(2) Fata purnimA or Fata Sdvitri (purvavi tidbit). 

(3) Maha-jyaishthi, when Moon and Jupiter are in Nak. jyeshtha 

and Sun in Rohinl. 

Anhada pdf nitna ; (1) Many Adi (forenoon). 

(2) Sivasayanotsava, or Kokila-vrata or Fyasapuja. 

Sravana purnima : (1) Rig-yajuk-Sravanl {i,e„ Srtvana for followers of Rig and Yajur 

Vedas), 

(2) Rakshabandhana (tying a string round the arm) far Raki-puhumA 

or NAralt pArnimA (throwing cocoanuts into the sea). 

(3) Hayagnva jay anti. 

Bhadrapadu pArnimS, • Praushthapadl puriimia or srdddha. 

Asvina pftrnimft : (1) KojagaA pAmima or Kojdgara vrata (midnight). Ukshmi and 

Indra worshipped ; games of chance, 

(2) Navauna pArnimd, when new grain is cooked. 

Karttika pftrnimft: (1) Manvadi (forenoon/. 

(2) Chaturm&sya vrata ends. 

(3) Tripurl purnhud or tripurotsava. 

(•!■) Special, when joined to Nak. Krittika. 

(5) Maha karttiki, when joined to. Nak, Poluni ; or when Moon 
and Jupiter are both-in Nak. A rittika , 

{§),Padmakayoga } when Moon is in Nak, Krittika and Sun in 
Nak. VisAkha. 

(7) KRITTIKA festival in Southern India. 

Margaeira pttrnimS,: (1) Datta treya or Datta-jayautx (evening). 

(2) Special for donations of salt, when joined to Nak. Mrigasira. 


(S3) 

(8) Ardra festival in honour of Siva at Chidambaram and else¬ 
where. Siva, in his incarnation of NateSa, is said to have 
been horn on MArgaiSira PftrniinA under the Naksfaatra 
Ardra ; the combination could take place only when some 
month previous to Margasira was adhika. (See Table XI). 

Magha pflrnima MalmMaghi, when Moon and Jupiter are both in Nak. Magha. 
Phalguna pfirnima; (1) Manv&di (forenoon). 

(2) Holikd or Hut&sani puruima (evening). 

(3) K&man Pandigai (destruction ot Cupid by Siva) in South India, 
Bahula Panchadasi (Tithi XV) : AMA VASYA- New Moon 

A Solar bid ipse on Sunday is Chudamani, and is special for donations. 

AmAvAsyA at the end of Sravana and beginning of Bhadrapada : Pithori or 

Kusotpdtini. 


Do, 

do. 

Bh ad rapada 

do. 

Asvina: Saryapitri or MAll ALA YA 
AMAVASYA : special when 
Sun and Moon are both in Nak. 
Hasta, 

Do. - 

do. 

Asvina 

do. 

Karttika is DIP AVAIL with 
previous and following tithis: 
that oh which Nak. is Svdti 
being the special day, 

Do. 

do. 

Pausha 

do. 

Magha (1) AKDHODAYA, when 
joined with Sunday in day time 
+■ Nak. Sravana + Yoga Vyatt- 
pAta. 





[V,//.— This can only happen when some month 
previous to Bagpi is Aitikha, See Son. 64], 

Do. 

do. 

Magha 

do. 

(2) Mahodaya when any one of these 
special features is wanting. 

Phalguna: (],) DvAparay ug Ad i • 
(afternoon), 





(2) Special for Sr Add has, when joined 
with Nak. Satabhishaj or Nak. 
Dkamshtha, 

Do. 

da 

Phalguna 

do. 

Chaitra : Manv&di (afternoon). 




CHAPTER XVII. 

MODERN EQUATIONS FOR LUNAR INEQUALITIES- 

116. In compliance with a desire expressed by many persons interested in the Di ig- 
(tanita system, it has been thought advisable to include in the present work three very 
simple tables (XVI-A, X.VI-B and XVI-C) for correcting the ending moments of thins 
worked out according to the Surya-Siddhnnta, so as to bring them within 2 gliatikas of 
Drig-ganita or Nautical Almanac results, further approximation not being possible within 
the limits of a popular work. Seeing that Sicldh&nta and .Urig-ganita partcMngavns occasion¬ 
ally exhibit a. divergence of 17 gliatikas (7 hours) in regard to tithis intermediate between 
new-moon and new-moon, the approximations now made possible will go a great way 
towards leading- to a better understanding between the followers of the two systems. 

117. Modern Astronomers use five principal equations in order to determine the moon's 
actual, from her mean, elongation (or tithi). These are (1) the sun's equation of the centiu, 
(2) the moon’s equation of the centre, (8) the moon’s evection, (4) the moon’s variation, (5) the 
moon's annual equation. Of these (5) is already included in the sun’s equation and both 
are given together in 'Tables IX-c andIX-A, (4) depends only on the tithi and is given in 
the last column of 'Table XVI-A, While (2) and (3) are given respectively in I ables XVI-B 

and XVI-C. . , , . . , .. 

118. The example given below will show clearly how UbleXVI is to be used, but it 

will be useful to bear in mind the following rules 

Rule (1 } 'Table IX gives equated dnomctlus pts explained in see. 251) lor ttteatt Uthis, 
i.e., each anomaly given in 'Table IX -a, b and g, for the moon, contains the 
equation which has to be separated before applying the equation to the mean 
tithi, whereas the anomaly given in ’Tables XVI-B and XVI-C is a mean 
anomaly for the actual moment of the tithi. The principle of the method is to 
work until the equation obtained from the equated anomaly of 'Tables lX-«, b and 
i>, is equal to the equation obtained from the mean anomaly in Tables XVI-B 
and XVI-C. Accordingly, 'Table XVI enables us to ascertain an ending 
moment not per salhtm , but gradually and by successive approximations, using 
the equated anomalies of. Tables IX a, b and g, as our base. 

Rule (2). Tables XVI-B and XVI-C apply, as they stand, only to the first quarters 
(0 d 0 gh. 0 p. to 6 d. 53 gb. 20 p.) of the anomalistic month, when the equations 
are negative. For the 2nd quarter (6 d. 53 gh. 20 p. to l3d. 4:6 gh. 40 p.) the 
equation is negative, and the argument should be obtained by deducting the 
given anomaly fr 0 mi\ days 40 ghat. 40 palas. For the third quarter {13days 
46 gh. 40 p. to 20 d. 40 gh. 0 p.) the equation is positive and the argument 
should be obtained by deducting 13 d, -46 ghat. 40 pains from the given ano¬ 
maly. For the fourth quarter {20 d. 40 gh, 0 p, to 27 d. 33 gh. 17 p.) the equation 
is positive and the argument is obtained by deducting the given anomaly from 
27 days 33 ghat. 17 palas. 

Rule (8). On account of differences between Indian and European astronomical con¬ 
stants, 45 palas have to be added to the moon’s mean elongation or tithi and 
14 ghatikas to the moon's mean anomaly. 'These corrections are applicable 
from trie year A.D. 1800 to the year A,D. 200b. 
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Example. 

119, 'To find the ending moment of ha hid a Shashthi (21 st tit hi), Nija Sravana A,D. i|09* 


Mean new-moon of Nija Sr&vana was on Aug, 
Add equivalent of 21 it this {baluda shacklin') 

Add (for cliff, between Ind. and Eur, constants}... 


G's Eqn* for 146 d. 4 gh, (Table IX-A}—9gh. 40p. 
€ f s Variation for Shashthi (Table XVI-A}—Igh. 43p. 


, “■ 

gh. pal. 

0 1 * Anomaly, Anomaly. 

0. glii pal \ d, gh. pat 

1(5 

20 46 

125 23 49 ! 10 18 19 

20 

40 17 

20 40 17 ’ 20 40 17 


+ 45 

+ 14 

S7 

1 48 

146 4 6 31 12 36 


DecI* 1 nn. ixwinth. 


— llgh, 23p, (A) 

<C's Anora. for 3 days 27gh. 56p. by Table IX-£ is —High. 40p, (B) 


_27 33 17 
"3 39 10 

— 11 23 

3 27 56 

— 1.6 40 
(0) S 11 16 


d. gh. p. 

The argument for Table X Vb-B is the given moon’s anomaly (C) :■— 3 31 16 

Do. Table XYI-C is 2 (<£’s— 0’s long.) — C’s Anoin. 

Now, 2 (( ’s — ©’s long,) for 6 tithis is given in Table XYI-A as 

either lid. 7gh. l£>p, or 38d, 34gh 30p. if 7 19 

The given C’s nnom. has to be deducted from either of these data 3 11 16 


Since the last anomaly is in the second quarter, we deduct it from 
[vide Rule (2j snpral\ 


7 

13 


This is the argument for Table XVI-C. 

The equation act:, to Table XVI-R. for 3d, llgh, Hip, is —20gh, 33p. 
Do. do. Table XVI-C. for 5d, 56gh! 37p. is — 6gh. 27p 


50 

46 


3 

40 


5 56 37 (D) 


Total... —27gh. Op, (E) 

We compare the last equation (K) with (B) found supra from Table IX-£ 16gh. 40p). 
Clearly, our Sfirya Siddlifi,nLu equation is too small and we must try again with—27gh, Op. (E) 
in lieu of 16gh, 40p, (Bj. That is, we must diminish the argument for Table XVI-B by 10gh.20p 
and increase the argument for Table XVI-C by the same amount, 

Our new arguments for Table XVI-R will be 3d. Ogh. 56p. and its eqn.—lfigh. 88palas. 

Do. dpi Table XYJ-C will be 6d. 6gh. 57p. and its eqn. — 6gh. SOpalas. 

Total... — 26gh 8p. (P) 

'Fills time wc began with —27 gh, (E) and ended with —26 gh. 8 p. (F) which shows 
that our last argument for Table XVI-B must be increased by 1 gh. and our last argument 
for Table XVI-C correspondingly diminished. 

Our new argument for '['able XVI-B is 3d. Igh. 56p. and its equation —19gh. 43p, 

Do, do. Table XVI-C is 6d. ogh. 57p. — (3gh, 30p. 


—26gh. 13p. (G) 
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We began with - 26gh* 8p, and ended with — 2tigh, ISp. (G). 

Wc may be satisfied with this result. Our final equation will j)fe-26gh- ]3p. 

(1) Sun's equation of the centre and £*5 annual eqn, + Variation —“llgh. 23p. 

(2) Moon’s do. do. and t % evection —26gh: I3p. 

~37gh. S6p, 

This being deducted from our mean tithi, we have 

mean tithi or elongation Aug, 87. Sgh. 48p. 

— S7gh. 86p. 
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Aug, 36. 24gh, Up. 

To wl.i ich add for 1 deal timo (Tabl;e XIII); 165 j 1 ~ _ \fib ^ P■ ( ^^ ^ ^^^ a ^' 

Aug. 36 or Sep, 5, 25gh. 2Ip, 

which is- about 2 ghatikas in excess of the time given in Drig-ganHa panchangams for the 
year Sattmya (A.D. 1900—10), whereas the Siddhtota panchtogams give 12 or Hi ghatikas 
more as the ending moment of bahula Shashthi in Nija Sr&vana of thrft year. 

120. Ordinarily, the greatest difference between Siddhtota and Drt^-ganila pan- 
cbfitlgams occurs from the 6th to the 10th tithis. For the reason of this divergence, the 
reader is referred to the article on the Moon in the Encyclopedia Britannica, where we are 
told that ancient astronomers were unacquainted with the evection and variation, as per¬ 
turbing elements of the lunar theory. 

121 . If the reader wishes to know how Drig-gamta panebtogams obtain their 
tithis from the Nautical Almanac, we may state the process in a very few lines. 

Taking the above example, we look out in the Nautical Almanac the © s and t s 
longitude at Greenwich mean noon on two or three neighbouring days, say 4th, 5th and 
6 th September 1909. 


CD , - 

flepteinter IGoSJ, 

U-1 

(2) 

3 long. &ti IKltm, 

(-0 

<t’s lung, ai 

noon. 

C’» 

(-0 

elongation. 

t if 

{&) 

V lilngntion fox 24 hr a , 

o t H 

4 

Q 

U 

t 

14 

rr 

39H 

161 

r 

17 

11H 

240 

57 

20'2 




55 

25 

16'2 

162 

15 

29'9 

253 

9 

46'S 

12 

12 26-1 

6 

69 

11 

83-6 

163 

13 

42'8 

265 

57 

50-8 

12 

48 4$ 


Columns 2 and 8 of this table are extracted from the Nautical Almanac tor 1909- 
Column 4, Moon’s elongation, is of course column 2 less column 8, and the difference between 
the elongations of two successive days is entered in column 5. The tithi we want is Bahula 
Shashthi, t.e., the 21st tithi which ends when the Moon's elongation is 21 x 12* ■= 2,52°. This, we 
find, was sometime before Greenwich noon on 5 September 1909. Since the Moons exact 
elongation at Greenwich noon on 5th September 1909 was 2138' O'40'IT which is T S' 40‘S" 
(*== l'1,028’, by Table XIX) more than we require, we have to deduct the time taken by the 
Moon to effect this elongation. This last time may be determined by working out a proportion 
either to the elongation of the previous 24 hours (12 11 12' 2(5' 1"— 12-2072 by Table XIX) or to 
the elongation of the next 24 hours (12°4S'4'5"—12'SOIT by Table XIX;, The result is 

WiaSb * 0953 da T> or W Jpoll T_. T908 day. 





If we deduct the first result from Greenwich noon, we have September 4‘9048, to 
which we add '4605 day for the difference between Greenwich astronomical and Ujjain LankA 
time, and again add 1651 seconds or 2 7\ minutes or ‘0190 day for the difference between 
Ujjain time and Madras time (Table XIII; lat. IT, 146th day), Net result, September 4'9048 + 
■4605 + ‘0190= September 5*8848 or 23 ghat. 4 palas on 5th September 1909. 

On the other hand, if we deduct the second result, 0908 day from Greenwich noon, 
5th September 1909, we have September 4‘9092 to which we add, as before, 

+ *4605 
+ ■0190 

and also (for Madras standard time) 9 minutes + *0062, and 
we have, as the final result, September 5*3949 

or (by Table XIX) 23 ghatikas 40 palas, which differs by only 13 palas from the result given 
in the Nungumbaukam Panelifmgatn. 

Our working shows that a difference of about 15 palas might result according as we 
took the proportional part from the elongation of the previous or of the following 24 hours. 

122. This is very much in favour of the Drig-gdnita method, even if exact astro¬ 
nomical accuracy is wanted, and that method only postulates the possession of a Nautical 
Almanac, In the absence of a Nautical Almanac, or for years long past or a long way ahead, 
we can obtain a very fair approximation to Nautical Almanac results by means ol the modern 
equations in our Tabic XVI. 

CHAPTER XVIII. 

THE MUHAMMADAN YEAR. 

123. The Muhammadan Era, commonly called Hejra or Hijra, is dated from 
Friday, 10 July, 022 A.D., the day of the Flight of the Prophet. 

The Muhammadan 'calendar is not luni-solar like the Indian Calendar, but 
strictly lunar. The length of the synodical month according to the Muhammadan Calendar 
is 29 days 12 hours 44 minutes. The 8 seconds reckoned in addition in the Hindu calendar 
are neglected in the Muhammadan. The months are alternately 29 and 30 days long, which, 
again, if carried out uniformly, would result in an error of 44 minutes per month, which, in 
360 mouths, or 12 lunar years, would amount to 2ggj§U days. These 11 days are accord¬ 
ingly added to the last month of the calendar in 11 out of every 80 years, and the year con¬ 
taining an extra day is, from analogy, sometimes called a leap year, 

124. Every 30 years form a cycle in the Muhammadan calendar. The years which 
have 855 days, instead of 854, are in some countries the 2nd, 5th, 7th, 10th, 13th, 15th, 18th, 
21st, 24th, 26th and 29th. Elsewhere, the 2nd, 5th, 8th j 10th, 13th, 15tli, 19th, 21st, 24th, 27th 
and 29th are kept as leap years. 

It will be noticed that the difference of usage is as regards the 8th, 19th and 27th 
years in each cycle. 

Our Muhammadan Calendar (Table XV) assumes that the 8th, 19th and 27th years in 
each cycle are leap years, and in paragraph 4 of the explanation at page 197 of the 1 ables wc 
have shown clearly how Table XV should be used by those who observe the 7th, 18th and 
20th years in each cycle as leap years, 




"'V. 
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125 . All the books that deal with the Muhammadan Calendar mention the above 
difference of usage, but they do not give the reason of it. The reason is, however, not far to 
seek. 

If we writedown the accumulated error which remains at the end of each year by 
reason of the neglect to take account of 44 minutes, which we adverted to in the first section 
of this chapter, we obtain the following result under the system of reckoning the 8th, 39th 
and 27th as leap years :— 


Year. Error* How error U oorrooted by leap year* 
1st day added by leap year, 

13nd day added by leap year* 


1st year* 8 hrs. 46' 
2nd year T 17 hr** 36' 
3rd year* 2 hrs, 24 f 
4tli year, 11 bra. 12' 
5th year, 20 hrs. O' 
8th year, 4 hrs, 48' 
7th yom-, 13 tirs, 36' 
8th year, 22 lira, 24' 
&lh year, 7 hrf*. 12' 
10th year, 18 hrs, 0' 
llSi year, 0 hrs, 48' 
12th year* 9 hrs* W 
13th year, 18 brs* 24' 
11 lU year, 3 hr#* 

15 th year, 12 hra. 0' 


3rd day added by leap year, 
4 th day added by leap year, 

5th day added by leap year, 
filh day added by leap year. 


Yea)\ Error. How error is corrected by leap year. 


16 th year, iVi£* 

171U year* 5 hrs. 36' 
18tU year, 14 hrs, 24' 
19th yew, 23 lira* 12' 
20th year, 8 lira. 0' 
21st year, 16 hrs. 48? 
22nd year, l hr. 30' 
83rd year. 10 hrs. 84' 
84 th year, 19 las. 12' 

26 lb year, 4 Hrs. 0' 
20tU year, 12 Urs. 48' 

27 dt year* 21 hr a, 36' 
28th year , 6 hry. 24' 
29 ih year, 15 hi s* 12' 
30th year, ML 


7th day added by leap ymr. 
Bth day added by leap year* 

9lh day added by leap year. 

10th day added by leap year. 
Uth day added by leap year. 


We see that by observing the 8 th, 19th and 27th years as leap years, a day is added 
by means of a leap year in order to avoid the error accumulating to more than 1 day at the 
end of the following year. 

Those that observe the 7 th, 18th and 26th as leap years add a day by means of a 
leap year in order to avoid the error accumulating- to more than half a day at the end of the 
following year. This in fact is what is done by both the schools at the end of the 15th year. 

The months and the number of days in each are as toliows :— 
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Month. 


1, Mubarram 

2, Safar 

3, Rabi-ul-awwal 

4, Rabi-ul-akhir 

or 

Rabi-us-sani 

5, Jumadal-sfobval 

6, Jumadal-akhir 

or 

Jumad-us-sani 


No, of 
days* 


Day of Corn- 
menooment 
reckoning 
from begin¬ 
ning of year- 


i 

i 


30 

29 

30 

29 

30 

29 


30 

59 

89 

118 

148 


Month. 

| • 

, No* of 
j days*. 

| Day of Com- 
1 menoemtmt 
xeofconiiig 
from begin- 
j rung oi year, 

7. Rajah 

30 

177 

8. Shaban 

29 

207 

9. Ramzan 

30 

230 

j 10. Shawwat 

29 

203 

11. Zilkada 

30 

295 

12. Zil-hiija 

Do. (when inter¬ 
calary). 

29 

30 

| 325 


All readers are familiar with the names of two of the Muhammadan months, 
Mitharam and Ramzan , and all are equally familiar with the fact (due to, the strictly lunar 
character of the year) that Muharram is liable to occur at any part of the solar year. 
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127 ,' The Muhammadan day is reckoned from sunset to sunset, and the first 
■bf'Muharrmn is that on which the moon is for the first time visible at sunset after new moon, 
This is called the heliacal rising of the moon. Our readers are familiar with the Muham¬ 
madan usage of observing the heliacal rising of the moon from eminences of any sort, and 
passing word as soon as she is seen, so as to give notice that Muharram has commenced. 


To the reader who is by this time quite at home among tithis and their ending 
moments, we would quote the following rule from Messrs. Sewell & Dikshit’s Indian 
Calendar 


11 It is Well to note that wlioro the first lithi of a month ends not, less than 5 gliatikna before sunset., the heliacal 
rising of the moon wil I probably take place on (he same evening ; hat. where the tires, Hllii ends B ghatikns or more after 
sunset,, the heliacal rising will (inMy not take place till the following evening. When the first tithi ends within these 
t wo periods between 5 ghntikas before and 5 ghaiikas after sunset, the day of the heliacal rising can only ascertained 
by elaborate calculations ”, 

Where so much depends upon sunset and moonrise, it is obivous that places with 
different longitudes and latitudes will often not agree in regard to the exact date of com¬ 
mencement of the M uhammadan year. **■ 

Further directions for the use of our Table XV relating to the Muhammadan year are given as a conchulint! 
note to that table * Tables, p, 11)7, & 


Before commencing Part II of our work, which gives special hints wiLh examples 
regarding the use of each of the more important tables, we take the opportunity to insert a 
note on Broken Periods 

Note on Broken Periods. —It is very important that the reader, dealing with the Indian or any other 
i h; lidar, should know thoroughly h u w to reckon broken periods. It in generally u liffeatfon of addition or subtraction but 
unless one goes through the promd with reflection, bhuro is always a danger of adding or subtracting 1 too much. 1 

r "■ 

To take the simplest case, hnw many days aro there from Friday in one week to Tuesday in tho next ‘i Ho^t 
people would use their lingers in sudd a case Mid answer ‘4* or \V according as they began the reckoning with Friday or 
with Saturday, Mow, such unoer minty fc fatal to uxaot reckoning, and wc should tfcreforg follow certain rules whereby 
we may avoid all uncertainty. " " 

First or all, wc must always note the meaning of tho question with reference to tho n&xt of the broken 

period : that w, hi this case whether t m meaning in from a particular hour on Friday to the same hour on Tttosti»y fhis 
makes the meaning quite Clear. From G a,m, cm Friday to G a.mi on Tuesday following, there axe 4 days: mdtho proper wav 
to answer tho queaiion is to convert Friday and Tuesday into week-day figures G and 3, ana to add a whole period 
(Y) to B before deducting th Thus, 7+3-—10, From 10 take U, and we have tho answer. 4 days- fkmie exercise is 
necessary m Older to do even Lhesc simple week-day pi obi urns correctly. 

The rtije about adding a whole period when you bam taken to reckon from a fraction of one period to a 
fraction of the next is very important. How many days are there from SJ3rd October in one year to 15tb March in the 
uoxt, the second being a leap year. If wo refm to Table VHI we shall hud that 28rd October iis 296 days Irofe lat ja&iarv 
and 15Hi March (where wo have laid to pass Stfth February) is 75 days. Add 3G5 to 75, Total 4i0. DuJ iot ?M m Answer 
144 days, 1 1 1 

fa.. 


1l the Jst of a Tamil month bo the 15th July* what, will be the 7th of the Tamil month 7 
make ifa Mine addition to of the faw deduction from th& one tide m wo mu fa in regard to the other* 
ns, the addition to be made is 6* and tho answer, 21s L July* 


In such cages we must 
In the example before 


™ If ih ? a Tamil month be the 15th July, what will bo the $9th of the Tamil month Wo add on t« MJ% u 

nile. Tliereforo the answer i.v 15+28=431(1 July, from which we deduct the whole of the completed ueiiod f Julv—vn 
days* Final answer, -13 mvrm 81=12th August, 1 tent a (^uiy^)Bl 
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PART IL—USE OF THE TABLES. 



CHAPTER XIX. 

USE OP EPHEMER1S OR TABLE XII (Solar Dates). 


128. The main interest of the present work to the general Indian reader will lie in 
its enabling him to discover for himself the chief data given in Panch&ngams for any year 
between B.C. 1 and A.D, 2000. Panchangams in India are strictly confined to the year to 
which they relate, and the greatest difficulty is sometimes felt in verifying ail Indian date 
only two or three years' old, while forecasting a date a year or two hence for- the purpose of 
a marriage or any other future event is a matter of equal difficulty. By the use of the 
present work, future and past events can be dated according to the rigour of the Indian 
calendar and that with the greatest ease. 

129. F 0 r the use of the general Indian reader, a special table called Table XII has 
been inserted in the present work, which gives solar dates, new moons and lunar and solar 
anomalies for the eighty years ending with A.D, 1919, i.e., for 70 years..before 1910 and 10 
years after that date. Before instructing the reader how to look up dates in this special table, 
we shall give a few brief hints as to Indian time. 

130. Indian time is kept in ghaiikas (Tam. nnligais) or sixtieth parts of a day, 
each ghatika bring equivalent to 24 minutes of English time (| of an hour), and in palas 
(Tam, vt uadis) or sixtieth parts of a ghatika, each pa la being equivalent to 24 seconds of 
English time. The ghaiikas and palas are reckoned, not from midnight to midnight as in 
English time, but from sunrise to sunrise. Now, as the moment of sunrise depends on the 
latitude and longitude of each place? there should, strictly speaking, be as nikny panchdn- 
gatns as there are places in India. Indian astronomers get over this difficulty by calculat¬ 
ing time in the first place according to one central latitude and longitude, and then applying 
the necessary corrections in order to deduce the time for other places. The central 
latitude is the Equator and the central longitude is that of Ujjain (75° 46'G" East of Green¬ 
wich) where there was an ancient observatory. To combine the central latitude and the 
central longitude, they imagined an island called Lanka in the Indian Ocean, situated on 
the equator and having the same longitude as Ujjain. This Lanka is, of course, not Ceylon. 

131. The standard time in the Indian calendar is therefore called Lanka time, 
and 6 a.m, at Lank A is the mean sunrise from which all times are, in the first instance, calcula¬ 
ted. The time marked in Table XII is invariably Lanka time, ie„ time reckoned from G a.m. 
at LankA. The correction to be made at the present epoch (A.D. 1840 to A.D, 1920) in order 
to deduce the actual time from local sunrise at thirty of the most important places in India is 
given in seconds of time in the column “ Total Correction ’’ in Table XIII. In no calendar that 
we are aware of is the correction worked out for so many places in India in a shape ready for 
instant use, 

132. We are now ready to use Table XII, and we will first learn how to look up solar 
dates in that table. Solar dates, i.e., dates based solely on solar months, are in use in the Tamil 
and Malayalam tracts of Southern India (ml, in the Tamil Districts, in Malabar, in 
Iravancore, and in Cochin) and in Bengal : elsewhere lunar dates are chiefly in use. 



133. A solar date is thus cited:— 
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(Tamil) Sddhdruna vurushani, Ani 15, 
(MaUyalam) Kollam 108(3, Dbarius 20, 
(Bengal) San 1310, Mitgha 28. 


134. Tamil Solar Dates. —The year Sddhdrana is one of 60 years comprised in 
j upiter's cycle. The revolutions of the cycle from A.D. 067 to A.D. 1026 are dearly indicated 
with corresponding English years in Table I. The reader will find that in the current 
cyyle Sddhdrana is A.D 1910, and tiiis fact is also indicated in Table XII under A.D. 1010. 

135. Looking down the columns in Table XII under A.D. 1010, we find the follow¬ 
ing entries against Ani :-— 


3 Je. 14. 32 6 Jl, 15. 


These abbreviated entries give us the following useful information;— 

The month of Ani in A.D, 1010 begins on June 14, the day of the week being 3, 
i.e., T uesday, 

The same month of Ani contains 32 days, the 32nd day being j tily 15, the corre¬ 
sponding day of the week being 0, i.e-., Friday. 

Now, to deduce the 15th day of Ani, the first being given, is an easy mutter ; for we 
have only to add 14 to “8 June 14" and we get “ 17 June 28." 

Now “17 ’’ for tlu day of the week is obviously 3, for we must cast out sevens, i.e., 
whole weeks, when the figure indicating the day of the week exceeds. 7. 

We thus answer: “ Scidh&rana, Ani 15” is Tuesday, 28 June, A.D. KUO. 

136. Tamil years may also be quoted by Kaliyuga or Saka eras, and the years 
belonging to these eras are also indicated opposite the A.D. year in '1 able XII. We there 
see that A.D. 1910 corresponds to Kaliyuga 5011 and Saka 1832. 

137. The reader should now note a peculiarity in the citation of Indian years, 
namely, that as a rule the years are “ expired ", not " current ". To understand the difference 
between these expressions, we go back to the first year of Kaliyuga, which began on 18th 
February 3102 B.C. We are apt to call that the beginning of the first year : but Hindu 
reckoning prefers to call it the beginning of the year 0, and what it calls the year i is really 
what we should call the second year, i.e., the "expired" year 1, and so the difference of 1 
runs throughout the reckoning between “ expired” ( gata ) and "current ’ (varttamdim) years, 
In the present work, following the bulk of the authorities, all purely Indian eras (except the 
Kollam Andu) are expressed in expired years, and A.D. and Kollam years are alone expressed 
as current years. When the reader wants a “ current" year for an Indian era (except 
Kollam), he should add 1 to the figure given in this work. 








%■ 
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138 . Malayalam Dates,— We have just stated that the Kollam or Malay 
era reckons current not expired years 1 and we find from Table XU that Kollam Anc’u 1086, 
cited in our example, began in South Malabar in the month of Cuing am (lam. Avam) A.D. 
1910 and in North Malabar in the next moiitb Kanni (Tam. Purattdsi). To help the memory, 
we may recollect that ,( Swiha 11 (the sign of the zodiac irom which Llwtgcun is derived) and 
(l South Malabar " begin with “ S. M . In fact “S-M” may stand equally for “SingaM” and 
'■South Malabar while both “ N. Malabar ” and * Kanni " contain a strong “ n ” (unlike the 
soft nasal n in Chingam.) 


139. We find from Table XII that " Kollam 1086, Dhanus ” begins on Thursday, 
15 December 1910, and ends (the number of days in Dhanus being 80) on Friday, 13 January 
191.1. Now between 20 Dhanus and 30 Dhanus the difference is 10, and so we deduct 10 from 
18 January 1911 and get 3 January 1911 as the equivalent of “ Kollam 1086, Dhanus 20”. 
To find the day of the week, we deduct 10 from 14 (next higher multiple of 7) plus 6, that is 
from 20, and we get 10, which is equivalent to 3 Tuesday. 


Bengal Solar Bates. 

140. Our specimen date is San 1316, M&glm 28. 

We find from Table XII, p. 151, that San 1310 (expired) is the Solar year corre¬ 
sponding to A.D. 1910-11; and from Table XII, p, 136, that the 1st of Solar Magha falls on 
Sunday,°1G Jan. 1911; while the 29th of Solar Mftgha (the last day of the month) is Sunday 
February 12. Obviously the 28th Magha is Saturday, February 11, A.D. 1911. 

.V.A—Oui Table XII trouts the B. San years as Mtpired. If. will be seen, liowovur, from See. 112 CD ttat 
B. Ban years are usually cited n eurmit. To convert tho expire* years in Table XII into wnwrt, add, as usual, 1. 

141. The reader will note that each Bengal Solar month has the same name as the 
Lunar month commencing during that Solar month; whereas in the Tamil country each Solar 
month is named after the Lunar month which began before the Solar month in question. This 
is an important practical difference to be borne in mind in calculating Bengal and Tamil Solar 
dates. For instance Tamil KArtigai is the next month Lo Bengal Solar KDmik.i, 

N, W.—All Solar months worts originally named from the ®rmp6Ming Lunar months ; ant) each Lunar month waa 
in turn named from tho uakshatra in which tins moon hnUuarUy is at Tull Moon iu tliat month, See Table XL 

Commencement of the Solar Month or Sankranti. 

143 . The astronomical commencement of a solar month is the moment of San hr Anti, 
i ,e. ( the moment when the sun enters a sign of the Zodiac. To ascertain the moment of 
Sankranti, we must add up two figures, namely, (I) the ghatikas and palas (and if we like the 
day of the English month) entered in Table XII against “ Commencement of the Solar Year", 
and (2) the days, ghatikas and palas entered in the Eye-Table under the month of which we 
wish to know the SanknVnti or moment of commencement. 

Thus, in the case of the three months which we selected as examples, the Sankrfintis 
are as follows :— 


Ary a Sitidhanta* 

Commencement of Solar Year corns-1 ig A ri , 19l0 6 ghat. 3 palas. 
spending to A.D. 1910-11, J r 

Sank ran ti or moment of commence¬ 
ment of Tamil Ani. 

Do. 


Surya SMhanta. 
12 ghat. 13 palas. 


do. Malayftlam Dhanus 
Do. do. Bengal Solar Mdgha 


62 days 21 ghat. 20 palas. 
246 days 19 ghat. 9 palas. 


275 days 38 ghat. 13 palas 


Sankr&ntfof Tamil Ani, A.D. 1910: 62 days 27 ghat. 28 palas, ... ... (1) 

or 75 days (counting from 1 April 1910): 27 ghat. 23 palas ... (2) 

Sankr&nti of Mai. Dhanus, A.D, 1910: 246 days 25 ghat. 12 palas ... ... (3) 

or 259 days (counting from 1 April 1910): 25 ghat. 12 palas ... (4) 

Sankr&nti of Bang. Solar Mdgha A.D. 1910-11 : 275 days 50 ghat. 44 palas ... (5) 

or 28S days (counting from 1 April) 50 ghat. 44 palas. ... (0) 

143 . Results (2), (4) and (6) enable us to express the three Sankrantis in terms of 
the English Calendar : for by reference to Table VIII we find that— 

(1) Ani Sankrftnti> 75 days from 1 April 10.10, is 14 June 1.910, 27 g. 23 p. 

(2) Z?^a?msSapkr4nti, 259 days from 1 -April 1910, is 15 Dec. 1910, 25 g, 12 p. 

(8) Mdgha Sankvlnti, 278 days from 1 April 1910, is 13 Jan. 1911, 50 g. 44 p. 

These results agree with the commencement of Tamil Ani and Malayfdam Dhanus for 1910 
as entered in fable XII, but the Sankr&nti of Bengal Solar Magha, as above determined 
(13 January 1911), is not the commencement of that month as entered in Table XII, p. 136 
(15 January 1011). 


144. To account lor this difference, we must observe that though the moment of a 
Solar Sankr&nti is the same all over India for the same SickMnta, the commencement of the 
corresponding month tor civil purposes is not necessarily the same all over India. The follow¬ 
ing rules on the subject are adopted from Messrs. Sewell & Dikshit's “ Indian Calendar”, 

(1) In Orissa the Solar month of the Amli and Vildyati eras begins on the day of 
Sankrftntj, at whatever moment of the day the latter may happen. Accordingly in Orissa, 
the three Solar months above named would begin on the Sankr&nti days, i.e., the 14th June 1910, 
the loth December 1910 and 13th January 1911 respectively. 

(2) In Bengal, when the fraction of the day at which the Sankranti happens does not 
exceed 45 ghatikas, the Solar month begins on the next day: and when the Sankr&nti occurs after 
45 ghatikas, the Solar month begins on the next clay but one. Accordingly the Bengal months 
corresponding to Ani A.D. 1910 (Bengal Solar Ashddha) and to Malay Mam Dhanus A.D. 1910 
(Bengal Solar Pausha) will commence on 15 June 1910and 16 December 1910 respectively and 
not on 14 June and 15 December 1910 (the days of the Sankranti), while Bengal Solar Mdgha 
A.D. 1910-11 will not commence till 15 January 1911 (i.e., 2 days after the Sankr&nti). 

(3) In Southern India, in the Tamil country, when the fraction of the day at which the 
SankrAnti occurs does not exceed 30 ghatikas, the Solar month begins on the same day. 
That is why the beginning of Tamil Ani A.D. 1910 coincides with the day of the Sankr&nti, 
14 June 1910. When the Sankranti occurs after 30 ghatikas, the Solar month begins on the 
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day. This is why the Tamil month Tai, corresponding to Bengal Solar Maipha, A D. 

ISUO-ij is shown in Table XU as having commenced on U January 1013, i.e-, the day after 
the SankrAnti. 

14S. The authors of the “ Indian Calendar ” also state that in Malabar,When the 
Sankrftnti occurs after 18 ghatikas, the Solar month commences on the next "day, If this were 
so, Malay&lath Dhanus in A.D, 1010-1). would commence on 16th December 1910. As a 
matter of fact, however, all the Mai ay Mam PanchAngams show Dhanus, A.D. 1910-11, as 
commencing on the same day as the Tamil MArgali, i.e., on 15 December 1910. This fact 
imports an element of doubt into the so-called “ Malabar rule " laid down by Messrs. Sewell 
& Dikshit ; and till the contrary is shown to be the case, we must assume that the Tamil 
rule is followed in Malabar. 

The Bengal rule laid down by the same authorities is practically applied in 
Table XII, page 136 (Ephemeris for Bengal). Whatever may be the rules as regards the 
commencement of a civil month in any part of India, the data given in Table XII and the 
Eye-1 able will enable any one to apply his own civil rule with certainty. The dates entered in 
Table XII for the commencement and end of Solar months apply in strictness only to Southern 
India and to the Anya Suldhdnta, For the SHrya Siddhanla and for tracts where a different 
civil rule from that in force in Southern India is followed, suitable corrections may have to be 
applied, as in Table XII, page 136 (Ephemeris for Bengal). 

147. To illustrate the difference between SankrAmis according to Arya and Sftrya 
SiddhAntas, we will give a practical example from a case which recently came under the 
author’s notice. A person produced a Tamil horoscope which contained among other data the 
following note on the date of his birth :— 

u A.D. 1856, June 28, Ani 16.” 


A reference to the Tamil panehAngams of the year A.D. 1856 showed that according 
to all of them, 28 June 1856 AT)., corresponded to 17th, not to 16th Ani. 

The apparent discrepancy was explained by the sole fact that the person, though 
now residing in Southern India, was born at Qdgaum where the Sftrya SiddhAnta is followed, 
and where presumably the horoscope was cast by a Tamil Astrologer-, 

The Solar year corresponding to A.D. 1856 commenced on 11 April A.D. 1856, at U 
ghat. 6 galas according to Sftrya'SiddhAnta (Table X) and at 7 ghat. 55 palas according to 
Arya SiddhAnta. (Table XII.) 

lor Ani SankrAnti by the Tables II and XIX, we have to add 62 days 21 ghat, 20 
palas according to Sftrya SiddhAnta, and 02 days 19 ghat, 34 palas according to Arya 
SiddhAnta. 

According to Sftrya SiddhAnta, Ani Sankranti occurred on the 73rd day (reckoned 
from ] April 1856) at 35 ghat. 26 palas (i.e., after 30 ghat.) 

According to Arya SiddhAnta, Ani SankrAnti occurred on the 73rd day (reckoned 
from 1. April 1856) at 27 ghat. 29 palas (i.e,, before 30 ghatikas). 

148. In accordance with the civil rules for Solar months current in the Tamil 
country (Sec. 144 supra) the month of Ani in A.D. 1856 began (according to Sftrya SiddhAnta) 
on the 74th day reckoned from 1 April 1856, i.e., on the 13th June 1856 ( vide Table VIII), and 
the 16th Ani was 13+ 15 = 28th June 1856. 


(65) 

to Ary a Suidhanta, the month of Ani in A.D. 1856 began on the 73rd day 
reckoned from April ]85(5, i>„ on 12th June 1856 (vide Tab. VIII) and the 17th of Aid was 
12+16 = 28th June 1856. 

149 . This example shows that there could easily be a difference of 1 day between 
Solar dates in one part of the country and another. 

It also shows that such differences cannot be accounted tor by the ordinary Jan Ins 
and Pa/ich&nganis but must be explained by recourse to the fundamental principles of the 
Indian Calendar. 

CHAPTER XX, 

USB OF EPHEMERIS OR TABLE XH for Lunar Tithis. 

150. Even in those parts of the Indian Continent where the Solar Calendar is used 
for ewii purposes, lunar tithis are observed for retigioun purposes: elsewhere the civil as well 
as the religious calendar is lunar and is regulated by tithis, instead of by days of the month. 

151 . Like the lunar calendar of the Jews, and unlike that of the Muhammadans,, the 
Hindu calendar may be described as luni-solar since ail its periods of time, though regulated 
by the movements of the moon, are made to fit in with divisions of the Solar Year. 
A lunar Lit.hi is not counted at all unless the Sun rises upon it. A Tithi, Nukshatra, or 
Yoga may begin, or end, at any moment of the day, but the Tithi, Kakshatra, or Yoga pertain¬ 
ing to a day is that which is current at sunrise. A lunar month takes its name from the next 
following Solar SankiAnti : if there are two lunar months entitled to derive their name from 
a single Solar Sam.r&nti, they' both receive the same name and one, the first, is called adhika. 
On the other hand, if a new moon is followed by Two Sankr&iitis before it is followed by 
another new moon, the lunar month which would ordinarily have teen derived from the 
second of the two Sahkr&ntis is suppressed and is said to be Ksliaya , that is, in defect. Lastly 
the lunar year, beginning in the month of Solar Chaitra, which is itself the last month of the 
Solar year, is named after the next Solar Year. These considerations suffice to prove that the 
Hindu lunar year is properly a luni-solar year. 

152 . Lunar periods of time are characterized by an element of certainty or rather 
of palpable evidence, not found in solar periods, and in another sense the actual moments of 
lunar phases are marked by much greater uncertainty than Solar SankrgLntis. We will 
explain each of these propositions. 

153 . Palpable evidence of lunar periods, —We cannot visibly perceive in the heavens 
the fact that the sun has completed any definite stage in his annual course: but new moon, 
when the moon's longitude is the same as the sun's, is a patent fact: so are full moon and 
each quarter of the lunar month, There cannot be a difference of a whole clay between the 
moment of new moon in one part of the country, and the same moment in another part, just as 
we saw there might be in the commencement of a solar month, If an inscription states that 
a certain tithi fell on a Monday, and by calculating backwards we trace the tithi to a Saturday 
we may be quite certain that there is some error in the inscription. 

S> 
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154. On the other hand, there are greater fluctuations in the moon's than in the 
sun’s movements, in the sense that the actual time of new moon may he as much as 14 hours 
before or 14 hours after the time of Mean new moon. Two calculations are therefore neces¬ 
sary to determine the time at which the moon reaches any particular stage of her course i we 
must first ascertain the mean time, which is simply the expected time, taking an average 
over very long periods; and then we must calculate the actual time by making a correction 
to the mean time according to the moon’s and sun’s anomaly at the particular moment. 
Both these operations can be performed very easily and very accurately, that is to say, in 
exact accordance with the Siddhantas, by means of the tables in the present work. The 
correction is called a correction for the sun’s and moon’s e> juation of the centre. There are 
also one or two other minor corrections recognized in modern astronomy, but the Siddhftntas 
do not make them. (See sections 121 to 127 supra.) 

155. In the case of new moons from A.D, 1840 to A.D, 1920, it was thought best 
not to give the reader even the slight trouble of calculating the anomaly and the equation of 
the centre; and the exact moment of each new moon during these eighty years as well as the 
exact day of its occurrence, where it differs from the mean date, is entered in separate 
columns, in Table XII “ General Ephemeras.’’ Here, however, the day and fraction of a day 
marking the occurrence of mean new moon, and the sun’s and moon's anomalies at the moment 
of mean new moon are also given, as they are necessary for the calculation of tithis between 
one new moon and another. 

156. Supposing now the reader wishes to ascertain the exact time of new moon in 
j u!y 1910. He finds the following entries 

(Tab, XII) A.D. 1910, 

Date and fraction of day of Ashadha new moon. Actual moment of new moon. 

(5) July 7, 10 ghatikas 57 palas ; July 6, 49 ghatikas 55 palas. 

Moon's ami Sun's anomaly in days, ghatikas and palas. 

Sun’s anomaly: 84 days 58 ghatikas 29 palas. 

Moon’s anomaly; 4 days 29 ghatikas 13 palas. 

15*7. As regards the exact moment of occurrence of new moon in July 1910, there 
is no difficulty at all; for it is Wednesday, 6th July 1910 (the date of mean moon as well as 
the imk-day has to be diminished by one, by reason of the anomalies) and the time erf day 

is 49 ghatikas 55 palas, 

158 This, as explained already, is mean Lank& time. If now you wish to know 
the true local time of the actual moment of new moon in July 1910, and if you happen to be 
at one of the 30 places named in Table XIII, all you haye to do is to apply to Lankd time 
the correction indicated in the column “Total correction "for the day of the solar year 
entered under the new moon date in Table XII. 
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159 . Supposing you are at Tanjore, the correction for the 84th day is + 247 
seconds of time, i.e., 108 palas or + 1 ghatika 43 palas. Adding this to Lankft time, 49 ghatikas 
55 palas, we have 51 ghatikas 38 palas, exact time at Tanjore according to Sdrya Siddh&nta. 
If now you wish to know how far this time agrees with modern astronomical computation, 
you have merely to look at the time of new moon according to the TiruvAdi Almanac 
(Mr. Srauti's PanchAngam) which is calculated from the English Nautical Almanac and is 
reduced to the latitude of Tanjore, and you find there “ tiih July 1910, 52 ghatikas 10 palas”, 
showing a difference of 82 palas. This difference of 32 palas is due to lunar acceleration 
which has changed since the date of the Sftrya SiddhAnta. {Vide Sec. 2 ,) 

160. If you are at Madras (lat. 18'') you will find the correction according to 
Table XIII to be + 2200 seconds oi time, huh, + 92 palas or + 1 ghatika 82 palas. Add¬ 
ing this to mean LankA time, you get (49 ghat. 57 palas + 1 ghat. 82 palas =) 51 ghat. 29 palas. 
The time according to the; “College" Panciidingam (Mr. Raghavachari's) is 52 ghatiuns 
83 palas, showing a difference of 1 ghatika 4 palas. The increased difference, as compared 
with Mr. Srauti’s PanchAngam, is mainly due to two facts, (3) The correction for Madras local 
time'; is less than that for Tanjore local time by 11 palas, (2) Madras standard time, which is 
shown in the College PanchAngam, is nine minutes or 22 j palas in advance of Madras Local 
time. There is still, however, an unexplained difference of a few palas between our tithi 
and that of the College PanchAngam. 

161 . Next, suppose the reader wishes to know the ending moment of the 8th tithi or 
ashtami in the bright fortnight following the new moon of bth July 1910. I 1 or this we have 
to calculate first of all the mean ending moment of the 8th tithi, and then its actual ending 
moment. The mean ending moment is given by adding the collective duration ot 8 tithis 
according to the Eye-table to the mean moment of new moon. 


(Tab. XII) Mean moment of new moon ... A.D. 1910, 7 July 10 ghat. 57 palas. 

Add collective duration of 8 tithis ... 7 days 52 ghat. 29 palas. 

according to the Eye-table. 

A.D. 1910 15 July 3 ghat, 20 palas, 


162, This, then, is the mean ending moment of the 8th tithi or ashtaml. lor 
the actual ending moment of the same tithi, wc first of all add the collective duration tif 
8 tithis to the moon’s and sun’s anomaly noted in Table XII under the new moon of 7 July j.910. 



Huon’fl anomaly 



Sim’s anomaly 


4 days 

29 ghat. 

13 palas 

84 days 

58 ghat. 

29 palas, 

Ad<l colicrtive 

duration $£ 8 LUM«- i days 

52 ghat. 

29 palas 

7 days 

52 ghat. 

29 palas. 

12 days 

21 ghat. 

•42 palas 

92 days 

50 ghat. 

58 palas. 

Deduct O’s Eqn.j_ 

—2 ghat. 

20 palas 




Net Osanom. 12 days 

19 ghat. 

22 palas 














Sun's Equation for an anomaly ot 
palas, arid we deduct this equation from the muon's 
already found, The Equation of the centre for the moon's net anomaly ui it; days 
22 palas is, by the Eye*table, minus 9 ghatikas. 


164, The sum of moon’s and sun’s Equations: 

— 2 ghat. 20 palas, 


— 9 ghat, 


- 11 ghat. 20 palas. 

165. If 11 ghatikas be deducted from the mean ending moment of the 8th tithi, we 
obtain, as the actual ending moment of sukla ashtami, 14 July A,D. .1910, 52 ghatikas after 
sunrise. 

166. This is Lank A time. If now we wish to know the ending- moment of the 
tithi in true local time, say at Madras (Lat. 13“J, all we have to do is to apply the figure 
entered in the column “ Total correction ” under Madras (Lat. 18*) against the 92nd day of 
the Solar Year in Tab, XIII. The correction being + 2095 seconds or + 87 palas, that is 
+ 1 ghat. 27 palas, the ending moment of Sujkla ashtami, 14 J uly lijj 0, at M adras, is (52 glial;. 
+ 1 ghat. 27palas = ) 53 ghat. 27 palas. The "College’’ Punchftngam gives 52 ghat, 35 palas. 

167. We will now show the reader how to calculate successive tithis from the Eye* 
table and Table XII combined. The duration of 1 tithi, according to the Eye-table,’is 59 ghati¬ 
kas 4 palas, that is, 1 day less L ghatika plus 4 palas. Bearing this in mind, we shall proceed 
to calculate the successive tithis after new moon, 7 July 1910; the mean time of which is 
10 ghat. 57 palas, or nearly lj ghatikas, 



Details for determining the ending moments (in Madras Time) of 30 iithis, Lunar Ashadha, A,D< ISiO* 


(69) 



<SL 


._,- I _! 

psi £3 „ts 

C9 — 

PI 

*9*itfui(v 

« *S ’g 

5s 'c , p- 1 U 

N .?? ?i 4 ^ 

Ss ft# .■gva fl 

^ ft fr* U Ph 

T c § H § 

'SSS'l 

5 g-S 5 

tf? it, <3 

1 

J 

**:■■•& S3 «- , o 5 

S ^ ^ o % : ' 

131M1 

G^pHOP- 

1 

e 

& 

p^i 

;e 

| . Hi 

;? jj h - 

H u 

p rf CS, 

S £ £ £’ ,3k 

d "3 ?§ d d 
pC g 3 5 >5 

i/2 H 

■32 " ^ V3 

cd ifi c? 

S OQ <J ^ ® 

‘ j 2? L i 

2 -3 -t! K ?j 

C3 3 O » ► 

3 j3 5e l S ^ 

pu« « 

-HPPiS T^'jng 

uo&AV>oq 

aouaiojFia 

■ (-k 

».a. . 

tut; 1 

t'CC'MO 

CO HlOUi 

d EN CO K aT 
+ + + + + 

O as i-' oi 

r-t ■+ c~ 

sf c-'» o o" 
+++1 


cc l- ^ as ^ P3 
^ crj 

tH CnT d cm" pH 

1 1 1 l J f 


os EM Q |-H 

—i j rn fc 

rtoddo 
+ + + + + 

Cl O Si L' S3 
rh 5-i m 

d d m ri of 

H- i t i ( 

O CO 115 *0 CO 

H -r H 

ccT d M flfl" ^ 

(III! 

itnn?LpB^[ 


rH CD C* tc> fc* 

-Ph —^ U3 1^1 

^ is *o t-T 
^ H" 

(fi !C F] C ED 
m to fi ^ i~i 
d C4 t- d C + 

'T US 13 <C 


-* SO ^ ^ !-■ 

H -r -r «, CO_ 

t*-" cT.id aT & th" 


CC -*s Cl tH 

O «T *d r- 1 t— 

WrtdH 

t- r 0 Hf Ct 

*Ti _ -+ ^ 

™ H as «" C - 
*fS *#■«( «[ 

O Pi CO CO 

Hj n 

eq t-" ftf d <0 
Picustn h 

JUG CTO TU 


t- K ffi O r* 
^ -H 

T( F< fl-H Ti 


c-cocnor w 

T^-pi C5W M 


oo ^ 10 (O t- 
«ci «ws 

flO 0) O H 

ci : dwn 

gjH N P) ^ 

< 

«e^II0O - 

dco 

oo 

L-* « O C* '— 
lC ^ 

Ncld<i*d 

^}t t cc 

Ht«3) E» ^ 

inats-. 5 

irt l - ?i C- v; 

^ pC *R ^ 

o 

o" 

o 

CM 'Hf ICS O *t* 

css in cfl O th cm 

dcT-d® d d 

iH tH c?^ 


OCQ h Y|t CC 
tH ifi ^ H 

t£ 4® 03 d 

0> 0'S (O E* CO 
(M C'l ^<0 

o id d 4T as 

is 4fS -f CO, 

■:0 hh if; ci 

<6 « co oo" d 

CD ^ Cl H rC 

\|U3U.l()UU 

^ittpnE 

£>& 

3 

t“ CD 0J O -r* 
tHI t** 

tH ^ rH 

CO 

Ti 

t- o& m o ^ 

^-k yh-m o i Cl CO 


£ 0 >tf *3 to t- 
d W 

00 . C&O H 
01 ; CS 01 CO 

eq M *H U> 

< 

'9Ulp 

'i*un 

asfl; 

+ © 00 tfi 

■Jj. # C\ " _ 

O -r !T> rt 
t-c m « 

o 

r(i 31 H ED f J H 

3* pH^CO TT iC_ *C^ 


Cs «S ^ ,o Os 
C”i d t-h e?* -*< 

p-< n j? O no 

F] ~H CQ Si H 

H* SO SI « -ft 
Pi CM *i* 40 


t-T id co cc 
■* -T* tH 

dcimsC' 

-Eh "f • & *i> 

<D 

Cip 

K CO" d L-T OfT 

-- H ^ H 


co d h ” O d 

H H —H 

d HH OB Cl eft 
ifS “ rH CO 

d id d" d co 

PS <M i-i m tH 

JO 


t- CO o> o ^ 

<T* tH 

tM ^ 

A"P H f 

CO 

C- CO ® O 1-i Cl 


CO 1 ^ irttoc- 
ClOiKNIN 

00 OSOy* 

cm : 04 CO CO 

CM W (O 

< 


Jnj 


■4- + + + + 4 4 + 4- 


H- 4 4- d 4 4- 


=C L- b- I' to 


cj — ^ a p a ca m ttt ;oo 

0$ C'l S'] V I ?t rH pH_tH iH ^ 

i-f —i r—H jw- .—^ t—C —■* *f r-T r~« —1 P-. 1-H — —I 

+ +■+++ + 44-H 4 4-4- + + + 


*viw\ ^ g 

uir 1 

jo-pite reivjiv ^ 

♦mtor^nlw, 

".i ’J 6 .© 45 

jo uuig i 


tp DO —■ “i *r O0 Cl t- 

'H *r -H ■» “A -r Hf <0 iO 

I>G3 ® Ot« 

Hi tK H" H* n Y*t 


CO if] Q «! C 
H 1 X tH 
M 1* C£? id AC 
M C'l Cl SH EM 

I I I l t 


EM X- fti <0 

co <—* 

o' ttf —" i* 

W ,—. tH 

lilt 


Mifin I' t£> *~ 


££> E-COttO^CM 
n r ir< C3 Cl 


* vl PS Hi iC 

4 P+ + H + 


t- hi O m pj 
^ Jr? Vi .M 

t— o W OS t 

—< iH 

10 UQ C- 

w« 


CD 

CT-.H'. H) ^ 

p-T p ® o cf 
5i 55 n H 

+ + + + 4 


cisc t- dt in 

i-H ^4 rrt ^ ■ J C 

Cl xT t> pf V 

*0 *4 hi H* os 

, fl5 01 O 
■«wwrt 


t- CM Ci t- EM 

44 I E l 


W MW-iO 
£3 

c 


mw p 


p? 25 


pus n^oin ^ &*** 


'(top 

«,© 

'ttfotiy s t 0 
*wpp 

jo ^nouioTu 
Sajpao xjp#h 

£|n f 


00 Q& .fert CD *J 3 


-h m (M-*Q 


mo w 51 
tf" -h' ^KO" 
« ^ frl iM rt 
I I t 


( 


+ uop 

-$f& * t y 

dS 
? d 

^ s-i 
tc ( 

00 CO t- C^s <] 

Ck 

d'vr hTjo' ph 

C’l C aSj Cl <M 
11(11 

eft -h cm ,v . 

C<: p^i O Ml 
<0 Hi =ft CfT 

tH pH 

1(11 

H 

«T 

Hfi ~1 1C rH 7# 

°i ^ 

os hTejo o f hT 

(Hi PH C'l CM 
+*++ + + 

OSHCfJ^H 

yOI i> CO 

-J hi of d d 

CdWCHMH 

+ + + + + 

(X- o o as h+ 

( 7 | Hd *}( (M « 

M tH of cf Ch 

+ ^4 1 ! 

h* fc- m ?» 

PH 51 o SO^prt 

&■ f d as of -t" 
rirtH^q 
(till 

*iKip^nl>a 

5,<5 ;ai 0 j v 

f£*o 

A 

dgg 

t- c. (Cl O 00 

H ^ Tkft 

frT to ifl" H+ Oi 

Cd Cl EN SJ Pi 

(“ ^ CO 

-f X' 'M Ol 

rf d d «T 

(JKMH rt 

c- 

tH 

|> H (fi * 

so Hi HU 
tft d pi cf p-T 

H H 

►£5 Cl CO t- prt 
so w e i •—( h 
cT to 

H 

y) ft C's G id 
tft d co ci 
d so of ocT tf 

OT 04 

rH^ pH 

eft id" 'Tg rf cf 
Ol EM CM fti ftd 

-qns jd ppv 


lO p l- oo as 

OHilK 

H H rt rH 

H 

tH 

iO to tH r* as 

rt rt rt h H 

O rH cq « H- 
C4 Cm (M C3 C'l 

WJ eft b- O p-i 

1M CM C l 

CMCO^tiOtft 



o <“ id cs eo 

H C4 Cl ■>! CO 

t-HOUi 

CO H ’H 

CQ 

■a 

L- H o DTJ OO 

iC3 ^ ^ PH_ 

t- rrt iG Cl CO 

rH lO ftl Eft 

CO -rP tM CO CO 

O -ai EK' ^ <o 

"P TH 'qtjl IJC^ 1C 


rd^ 

iDOt'W » 

O H C? Pi 

rirtrt rt 

HI 

rrt 

IO tp »■ Oft GO 
rl H H H H 


o rrt tM ec Hi 

CM ft ! Cl M C J 

« to t> o H 
(? 1 CM 'EM 

CIKrtiQft 

;0 

H t 

O O? « HE *0 
_ H >'( co^ -*if 

H t*i rrt i-rt rrt 

1 L L 1 1 

to fc- b* (30 
*0 p rrt D1 

P-7 ftf ftf 5 1 

1 1 t 1 

A 

to 

cf 

1 

OOHrtJl 

Cf d 50* Stf d 
Milt 


•ftt CM 'Cl fti EM 
HkO — 

■JO yf Hi Hi* 
(1111 

Cl Cl M CM rH 

C> HW U3 # prt 

hT hT h 7 iff d 
(Sill 

YOftftffl 

■M_ id HI ifj 

«5 *d id id uf 
l 1 M l 

fcr [ 

5 H( 

^Ed CO 

t- to UO Hr SO 

ID 1* IC^ lft ( O 
Ift to L— GO cs 
X CO CO 00 og 

« HOft 
*D lO K7 HI 
o’ pp-T ti « 
ftftftft 

s 

* 

t- (CkftHrt 
HI H* Hi. -*H 

iC to tf of of 
ft ft ft ft ft 


«HOftX 
HI H H so EX 

SS3SS 

rH H rH H ■—■ 

t- CP ip H 1C. 

50 « JO to SO 

BSSo'S 

—i iH rt iH iH 

Cl O ft ft 

».K iftEft (M 

d <“■ cf wT hT 

r-i prt ^ p-i p- 

wrtrtrtrt 

Cur- 

*n 

bo FH 

H it ift (4 t- 

* - ^4, 
d cf st t-Tcd 

H 

H * « 

fti em_« 

Ilf HI CO cf 

K 

i—i 

H ift ft 4 t* 

Hi Hi »rt tQ 

d ddcftf to 

kp 1C *Q Ift 


IP-1 lO G> ri L- 
K P _'^l r ^ L 

Cft 40 hT ?o cf 

O 1C JO kfti 

rt 1(1 ft E C“ 

Cl CM C> CG TO 
rf O Cl 06 ET-’ 
ID 4C Hi Hi H* 

H i(J ft M t- 
HJ H< ift iO 
tO ift H? « frf 
Hi HE Hi H- H 

t- 

to cn o y-( w 

yH iPl ’Cl 

H H M 

c» 

Tt 

«J»5JOy4 
tH: ti y-l 01 Cl 


oi d« wcii 

fc-oaoiaHt 
tM cilMroto 

j) 

£3 

<J 

« 

>. 

i/; a 3 

tm 

• 

H ftl 50 ‘H 1 Sft 

tp t-* DO OS 

o 

fH 

Htl ft ii lift 

p|«HHrt 

S 

i 

>1 

Ej 

•Sr ^ w « Hi 4ft 

4 

Pt-XClO 

i-rt Sfl SO H iC 

H rt rt pi 







m 

168. The reader is presented in the above table with a full decursus of fifths 
whole lunar month, calculated in accordance with the Skrya Siddhknta; and he is 

also furnished in the same table with the ending moments of the same tithis, as arrived at by 
two standard Pancbtagams current in Southern India, namely, (l)the Kanjankr Panchftngam 
of Annfl,vaiyang4r, commonly called “ No. 28 Panchitngam ", and ^2) the Nungambaukum Pan- 
chan gam by Mr. R&ghnvachftri and his son, commonly called ” The College Panch&ngam.” 
The former of these panch&ngams is typical of the class known as “ V4kya Palfchftngams 

169 . A vdkyam (meaning in Tamil a sentence) is simply a phrase or series of 
phrases, employed in accordance with a very ancient “Transnumeration" table, called 
.« Kudapayadi ", closely analogous to the present writer's Transnumeration Table, published 
at page 37 of his 11 Secret of Memory", It is generally believed that the vAkya process is 
based on the Arya Siddh&ntu, but this is by no means well established, 

Only solar dates in Southern India seem to follow the Arya Siddhftnta, but for 
Umar tithjs and nakshatras, that Siddh&nta, as proved by the above, as well as by the next, 
table, seems to have been given up long ago, even in Southern India, in favour of the more 
accurate Skrya Siddhftnta, If the Kanjanfir Panchang.an had followed the Arya Siddhftnta, 
alt mean tithis, including A mavdsjy&s, would have occurred according to that Pane Ini ngam 
8 ghatikas 42 palas later than by the Skrya Siddhftnta, whereas the above table, and more 
especially the next table of nakshatras, show's a much smaller difference as a rule between 
that p.inchttngam and the results arrived at on strict Shrya Siddhftnta principles. 

170 . The N ungum bank uni or “College" Panchftngam belongs to the class of 
w hat are called in Southern India Drig-ganita panehftngams, i.e., those in which computation 
is checked by observation, the observation being understood to be that carried on at k modern 
standard observatory, like those at Greenwich, Paris and New York 

171 . Practically, all the Drig-gnnita panchangams are based on the Greenwich 
Nautical Almanac, which is published some three years in advance for each year. It is not 
to be supposed that the moon’s and sun’s places given in the Nautical Almanac are those 
observed then and there, for they are also calculated on the best available data, which include, 
several elements of the Umar theory, neglected in the Siddhftntas, 

Hie mariner m which tHhis are computed, Section 12l jS&prtf. 


172 , The reader will obseive that in our specimen table the difference between 
Skrya Siddhftnta tithis and what we may call Nautical Almanac tithis, does not exceed 
2 ghatikas at new moon or 4 ghatikas at other times. (The extreme difference between the two 
systems may amount at times to as much as 17 ghatikas, or 7 hours.) This no doubt is a dis¬ 
advantage of the Shrya Siddhftnta system for strictly astronomical purposes (i.e., on the 
assumption that Hindu Astronomy mifst agree with the most accurate results of European 
Astronomy); but if it is remembered that a Nautical Almanac panchftngam cannot be con¬ 
structed unless one has. in hand the. Nautical Almanac of the particular year, whereas a 
Siddhitnta panchftngam can be constructed in a few hours’ time for any year, past, present 
or future, without any other materials than those furnished by Tables VI, VII, VIII and 
IN of this work, it will be seen that a panchftngam on the purely Indian system is a great 
convenien ce. 
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Moreover, the Indian pancbtagani is not a thing of to-day or yesterday, but has been 
constructed on the lines now followed for at least 1500 years, and no person, unacquainted 
with the system, can hope to understand the thousands of inscriptions scattered all over 
India, on the proper reading of which the reconstruction of scientific Indian history largely 
depends. 

173 , Adhika or Trisparsa Tithis and Kshaya Tithis : A tithi which begins on one 
day, is current for the whole of the next day and ends in the morning of the third day is 
called an Adhika or Trisparsa tithi. Trisparsa means “touching three days.’’ An example is 
furnished in the above table by suk/a navami of the Kanjardr Panch&ngam, and sitkla dasami 
of our own and the College Paneb&ngam The fact that a tithi is current for the whole of a 
day is indicated in the panel Anga ms by entering ‘60 ghat’ as its ending moment, i.e, , it does 
not come to an end all that day. On the other hand, a tithi which begins and ends between 
one sunrise and another is kshaya or in defect and is suppressed. Such a tithi is krishna 
saptami by all three Panch&ngams in the above table. 

„ .■ If l ^ e roatlar wishes to apply to the Sidifiianla results, the eonentiorm neoessmj to brine them up to tire 

Nautical Almanac standard, lie is enabled (o do so in Chaptnr XVII of i'art I of this »■oi k, Sections 1 16 to 1£2, 

CHAPTER XXI. 

Use of Tables XII and XI- A. 

(NAKSHATRAS.) 

174, W e next suppose the reader to be desirous of calculating the nakshatras in order 
for a particular lunar month. The longest interval between each mean new moon and the 
mean ending moment of each of the 27 nakshatras following new moon is given in Table Xl-A 
(pp. 134, 135) in days, ghatikas and palas, The interval is subject to a single correction which 
holds good for the whole of a Solar Year. For the years A.D. 1840 to A.D. 1020 the corrections 
for Nakshatras are shown in the last column of Table XII ‘'Deduct for Nakshatras". The 
deduction for the solar year A.D, 1910-11 is 1 day 56 ghntikas 18 palas. Taking, for 
example, Lunar Ash&dha in this year, we find at p. 184 that the first Nakshatra for Ash&dha 
from which the deduction can be marie is No. 7 Punarvasu, and we proceed to determine the 
mean ending moment of Punarvasu Nakshatra. 

d. gh. p. 

(Table XI-A, p. 134.) Interval for Punarvasu, No. 7 Nak. in “ Ash&dha” 2 49 41 

(Table XII, p. 151.) Deduct for the year 1910-11 " —I 56 18 


0 


Add mean ending moment of Ashfkjha New moon, (Table XII, p. 151.) July 7 


58 23 

10 57 


Mean ending moment of No. 7 Punarvasu Nakshatra July 8 4 20 

175. Starting from this point, the following Table illustrates the whole of the 
processes for determining the ending moment of every nakshatra in the series of 27 from 6th 
July to 2nd August A.D. 1910. As in the last table, a comparison is also instituted between 
the ending moments of nakshatras, recorded in the “ No. 28 " and “ College ’’ PanchAngams 
respectively, and those arrived at in the present table on the principles of SCtrya Siddhftnta. 
The reader will note that the agreement among the different panchAngams is, in this parti¬ 
cular month, closer in regard to nakshatras than in regard to tithis. However, an extreme 
variation of 5 ghatikas has to be looked for even under nakshatras between Sttrya SiddhAntn 
and Nautical Almanac results. 
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Table ihowinl and actual ending moment (Lanka timo and Madras local 

time) for each Naitsh&tra from 6th July 1910 to 2nd August J91G. 
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Julv 

25 

1G 

21 

22 

2i 

86 

+20 

26 

! July 

35 

m 

47 +1 

20 1 

PufTa Bhaflrapj^la ... 

1 July 

26 

17 

4 

2B 

25 

19 

' +17 

39 

! Wy 

26 

u 


i +1 

20 

Uttar a jihndrapailu ... 

July 

27 

17 

47 

24 

26 

2 

+ 14 

fi 

j July 

27 

31 

52 +1 

19 

Ktvmii ... 

July 

28 

IS 

30 

' 25 

26 

45 

+ 9 

54 

July 

28 

23 

24 +1 

19 

Afivinl 

i July 

39 

1!) 

13 

! 20 

27 

28 

+ 6 

14 

July 

29 

24 

27 +1 

19 

Eharaui 

i My 

30 

19 

5ti 

27 

28 

11 

+ o 

25 

July 

30 

20 

21 +1 

18 

Kmlifcft ... 

! July 

31 

20 

m 

0 

45 

87 

; - s 

40 

July 

31 

16 

&o! +1 

18 

Hold n ■ 

Aw- 

1 

21 

22 

\ l 

56 

20 

- 9 

D 

Aug. 

1 

12 

18 +1 

18 

Mrignetoa 

\ ^ 

2 

22 

f> 

■ 2 

57 

3 

-13 

24 

Aug. 

J 

8 

41 

: +1 

17 

Anlra ... ... 

| Aug. 
1 

3 

22 

W 3 

l 

57 

46, 

J 

1 -17 

[_ 

S 

j Aug. 

8 

5 

40 +1 

17 
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CHAPTER XXIL 

USE OF- TABLE X 
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1 a 

S - . 

CM . 

f? c 

1 

aft J 

btJ3 & 

^ §1 

j M 

931 

I«l 

1 * 8 " 

if 

s2 j 

' s 

1 

<3 


0 

rl. gh. p. 

Kii. p. ; 

srh. p 


July 7 45 IS 


% 

Julv 

JnlV 


a 44 13 


I ^ ^ 

si 

i 4 g . 

o 

'S.'S § 

if a 

\&rrj <f 

f* £ 

ig*i 


Kb. p. 


•tfi ol \i no>s 25 


46 261 
9 44 in 45 64! 
10 46 36! 17 2S 


July 11 46 6 60 36 


40 £7 

39 86 

40 39 
43 tt 


July 12 SI 60 r>4 47 47 47 


July 13 
Julv *16 
July 16 
July 17 
July 18 


56 30 
i 161 
8 31 
15 7 
21 26 


52 57 
5 50; 
12 16 
18 40 
24 41 


4-8 46 
4-4 40 
4-5 7 
4-4 62 
4-4 3 


53 4fi 4-3 12 
0 BO 4.1 19 
8 8314-0 1 
16 ft' ■■■1 2 
23 l 1 -1 85 


July 19 
July 20 
Julv 21 
July 23 
Julv 23 


27 S| 
31 56 : 
35 36 
88 3 
39 141 


30 3 
34 26 
87 17 

39 43 

40 29 


July 24 

July 25 
July \!C, 
July 27 
July 28 


89 13 40 6 
39 7, 38 47 
3fi 3 : 38 iff 
33 11 83 16 


29 431 29 84 


25 86 


Julv 21) 25 46 
July 80 21 39 21 32 
July 31 18 17 17 30 


Aug, 2 
Aug, 8 


1 13 31, 13 43 
9 6B 10 20 
6 57 7 3C 


I 


53;^1 45 
33 15 -1 lii 
30 11;-6 35 
37 42S+0 20 
37 59>+l 15 


37 13 42 0 
38 4-| 20 
33 %h +2.8B 
30 41 4-2 27 


27 45:4-1 58 


J 


24 27 +1 19 
21 .0+0 30 
17 29+0 48 
13 55; - 0 24 
10 3Tj -0 23 
7 101 - 0 22 


176. 'Fable X, which covers more than a hundred and thirty pages of the present 
work is intended to serve the epigraphist and the historian in somewhat the same manner as 
Table XH is intended to serve the general reader If Table X is used in conjunction with 
the Eye- fable, nothing else is needed for the determination of the ending moments oftithK 
correct to two places of decimals of a day, for any of the 2000 years between R.C. 1 
and Ad). 2000* The manner of using Table X will be obvious to the reader who knows 
how to use Table XII. 

* fikitra ftaksliaira extends from 56 gb. 30 p. oo 13 iU July 1910 to 2 gh, ir> p, on IStli July Ijilt). No 
Mikshatra cornea to aa end on 14 th July 1910 . and thia fact in indicated In the panukangas by entaringY. v Mra as adhika 
Nakfllmtra and showing It &g£ 1 iuri July Lg 60 gh. nopaias as ml\ a» agMmt July 15 th, 2 gh, I‘, p. The first entry 
means simply that on tub July 1910 , Chitm way current for the whole of the civil day. 
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177. Suppose for example that the date corresponding to u Saka Samvat 999 , 
Phdiguna Sukla 3 ”, is to be ascertained, we proceed as follows —• 

Saka 099 expired 

Days f)f S. Year* {[ “a Axiom. 

f First New Moon m Solar Year 
Add collective days up to Pbalgumi 
New Moon, and remember there 
was an adbika month earlier in 
the year* 

Collective duration of 3 tithis (by 
Eye-Table) 


<SL 


Thist is how the 
head-hoes of 
Table X should- 
bo usod for aster- j 
t avail ng 0*s and j 

(J 'h anomalies. I 


3*28 


324*84 

2*95 


s-e? 


21*74 
2‘95 


331-07 27*38 +-1S5 (©’sEqn,)«27-S3 

Sun’s Eqn. (by Eye-Table) for 331-07 days=-. +'185 flay 

Moon's do. do. for 27*53 days== +*002 day 


Sum of ©'s audit's Equations, +•167 day 

(Table X) Phakmna New Moon, Saka 099, A. 0.1073 (4) Feb. 14*78 1 H n tit hi 

(Eye-table) Duration of 3 tithis (4 *96 / JMa ® U " U ' 

Add mean tithi to sum of ®’s and (C's Eqn, {7)* Feb. 17-90 

The ending moment of the tithi is therefore ’90 of a day, (according to Eye- 

Table 54 ghat, on Saturday, 17 February A.D. 1078 ; which, so far as ghatikas are concerned, 
is the result arrived at by Dr, Fleet by applying Prof. Chbatre’s table— Ind. Antiq., 
Vo). XVII, p, 162, 

178. In the above process the mean ending moment of the tithi is given in the too 
lines bracketed " Mean tithi ”, and all the rest of the process is directed to ascertaining the 
sum of the sun’s and moon’s equations of the centre. 

179. A further simplification could have been effected by' using Table VIII for 
ascertaining the sun’s and moon’s anomaly, thus :— 


©’s An, i. ’s An, 

(Table X) Saka 999 expired, Anomaly of sun and moon at first days. days. 

new moon in Solar Y ear ... ... ... 3'28 2-67 

(Table VIII) Phftlguna sukla 3, increased by I month (see Sec, 220 327'79 24'09 

infra) because of an adluka month in the year : i.e., Chaltra -- — 

sukla 3. 331 -07 27-36 

0’s Eqn. + -105 


27-53 

We thus obtain the sun’s and moon's anomalies by the additionof two, instead of three, 
set of figures, and we may proceed as before to determine the equations for these anomalies. 

Solar Dates by Table X. 

180. Supposing the Kumbha Sankr&nti for the same Saka Samvat 999, expired, 
was wanted : we proceed as follows :•— 

Commencement of solar year, Saka 999 : Mr. 23'6638 
Kumbha Sankr&nti (by Eye-Table) 305'0850 

Mr. 328-7488, i.e., 44 ghat. 56 p. (Tab. XIX.) 


* Since the sum of the aew&l fraction* of a itay which go to make up the eikhPg moment of the tithi axceedd 
unity, wti increase the week-day by L 

to 
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Now, by Table VIII (see Sec. 216 infra) 328 days from Mr. 1, A.D, 1077 is 

22 Ja-1078 

By Table IV (see Sec, 231 to 241 infra) the week day of 22 Ja. 1078 was 3 + 6 + 6 + 
22 = 37, which divided by 7 leaves remainder 2, it., Monday, This result agrees with that 
arrived at by Dr, Fleet loc. cit. except as regards the moment of Sankrlnti, which he puts 
down as about 47 ghat, 52 palas. 


181. To take another example, suppose we want the third Panguni of the 
ViSvivasu year which was current in or after the Saka year 1847 (expired.) 

By Table X, Saka $47 (exp.) was A.D. 1425. 

By Table I, the ViSv&vasu of that epoch was A.D. 1425. 

By Table X, the commencement of Saka 1347 (exp.) was Mr. 267111 

By the Eye-Table, the addition for the commencement of Panguni = 334 7058 

361*6164 days, 

By Table VIII, 361 days from 1 Mr, A.D. 1425 was 24th Feb. A.D. 1426. 

Now, since *6164 of a day exceeds '5, that is, goes beyond sunset, therefore, by ttie 
rule in force in South India, {vide Sec. 144 (3)] the first Panguni in the year in question was 
25th Feb. 1426. 

Therefore the 3rd Panguni iSaka 1347, ViSvavasu) was 27th Deb. 1426. 

And by Table IV the week day of 27th Feb. 1426 was 6 + 4 + 2 + 27 = 39 .which, divided 
by 7, leaves remainder 4 (i.e.) Wednesday. This agrees with the result arrived at by Professor 
Kielhornat page 83 of Appendix to Vol. VII, Epigraph™ Indtca. 

Nakshatras concurrent with Tithis. 

182. A tithi is often cited along with a Naksbatra ending on the same day. In 
such cases the endittg Moment of the Nakshatra can be most easily determined by lable XI. 
(For merely finding the concurrent Nakshatra, we may proceed much more expeditiously as 
in Section 185 or Section 186.) 

Thus in the case dealt with in sections 177 to 179, the Nakshatra correction for Saka 
999 {A.D. 1077 ) was (Tab. XI) that corresponding to argument 3'279, i.e., '2394 + *Q059 = *2453. 
Deducting this from the interval for Revati in the 12th lunar month (the year 999 Saka 
contained an adhika month, and therefore PhMguna was the 12th month), we have, as net 
interval for Revatt, 31860 minus '2453 = 2 0407. Add this to New moon, Feb. 1478 we 
have Feb. 17*72. <t’s Anom. 2*67+ 21 *74+ 2*94= 27*35. Kqn. for Nak. (Tab. lX-k) = + *016. 
Absolute ending moment of Nakshatra, Feb- 1772 + *010 or Feb. 17*74, i.e., 44 ghatikas 
after sunrise on 17 Feb. A.D. 1078. This agrees with Mr. Dikshit’s calculation, cited 
by Dr. Fleet at p. 162 of Ind. Ant., Vol. XVII. 

183. In South Indian inscriptions a solar date, a lunar tithi and the corre¬ 
sponding nakshatra are often cited together. 

The following example shows how the citation should be verified. 


t)p. i-irf +ff . Suiiplt. *' Saka H06: on the day of Satabhtshaj, which was the 14 th tithi of the first 
to vol. vii, p. 183. fortnight and a Wednesday, the 26th solar day of the month of Simha". 

Now by Table X, Saka 1106 commenced on March 24*3508, A.D. 1184. 
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|y Eye-Table, Simhi begins and Karkata ends l 25 -J75-", days after commencement 


of solar year, 

Simha Sankrtoti of Saka 1106 was on 149*8263 days of the solar year. 

That is, by the rule in Southern India already adverted to, the 1st day of Simha 
was the 150th day reckoned from 1st March 1184, 

the 26th day of Simha would be 150 + 25 or the 175th day troni 1st March which 
by Table Vlil, was 22 August, 

In order that the 20th day might be tiie Uth tithi of the first fortnight, the new 
moon must have occurred 13 days beiore, t.f., about H August, 

In Table X we find Bhfcdrapada new moon on Aug. 8*56 of A.D. 1184 (Wednesday). 

By Eye-Table, 14. tithis -- 13*78 days. 

the mean Uth tithi ended on August 22*34, A.D- 1184. 

The day of the week was Wednesday : since the new moon was on Wednesday, 
the addition ofl4 days or 2 whole weeks to the day of the week would still give us the same 
day, Wednesday. 

184. If we want the actual ending moment of the Uth tithi, we proceed as follows >— 


First new moon in solar year, A.D. 1184 

19*0909 

^ A.uom. 

1*191 days. 

By Table VIII, 14th tithi of Sukla Bh&drapada 

131*9033 

21-685 


150*994*2 

22*876 

By Tab. IX, ®’s Eqn. for 150*99 days* —*1672 


—*1672 

„ d’s Eqn. for 22*709 days = + '3550 


22*709 

t 

Sum= 4- *1878 

+ *1878 


151*1820 


Add commencement of solar year, Mr. 24*3508 



175 5328 days from 1st Mr. 

$ ' A.D. 1184. 

By Table XIX *5328 clay = 31 ghatikas 58 palas. 

The actual ending moment of Bh&drapada sukla 14, Saka HOC, was 31 ghat. 58 palas 
after mean sunrise on Wednesday, 22 Aug., A.D. 1184. 

185 , For the Nakshatra corresponding to this tithi we proceed as follows 


Lunation apace. 

By Table Vlil (last column) Sun’s longitude for Nak, on 151st day = 12*0321 

V (last column) do. do. *18 day = ‘0145 

” 1 Add U tithis (by. Table II) 13*7809 


25*8275 


By Table 111, the lunation space last arrived at, 25*8275 

corresponds to No. 24 Salabhishaj whose ending space is 26*2494 

Our inscription is therefore correct in all respects. 











186 , An equally simple method of ascertaining the Nakshatra concurrent wiui 
the above tithi is the following, where, however, we use degrees ot sun’s and moon's longitude, 

Ending moment of tithi in days of solar year was 150 90+ 19 (Sum ol eqns.) = 151 lb days, 
By Tab, XVU-A & XVli-C., ®’s Long, and Eqn. for 151T8 days- 1 '16*69° - 2*04° + -18=144-83° 

Add Moon’s Elongation, ue>, No. of tithi x I2° = 14x ]2 t ' = 16S , 00' 


312'83° 


By Eye-Table the longitude is that of Nakshatra Satabhishaj. 


CHAPTER XXIII 

THEORY Of-’ ANOMALIES AND EQUATIONS OF THE CENTRE, 

CONSTRUCTION OF TABLE IX. 

187 . The uses of Table IX, to which we come after discussing Tables XI and X, 
will be sufficiently obvious from examples already worked out. We therefore give in this 
place in popular language a theory of anomalies and their equations, 

188 . From the fact that the orbit of the moon as well as that of the earth is 
elliptical, not circular, it follows that the motions of these bodies cannot be uniform from day 
to day or from hour to hour. This irregularity is called the eccentricity of the orbit and the 
correction to be applied on this account is called the equation of the centre. 

189 . The following extract from Prof. Jacobi’s Table in Vol. 1 of Epigraphia 
Indica will serve to introduce the reader to the general theory of Solar and Lunar anomalies, 
and it will also show how the material furnished by the Siddh&ntas has been worked into 
Table IX of the present work 

Surya Siddhailta. 


<’*» 

Eqn. -H 

0*a Eqn. 

- 

{ Eqn, - 

; 0’s Eqn.*4- 

Moon's 

Equation 

centre. 

O’i the 

| Still 

'd Eqn. of the 
centre. 

Iteg. 

Min. 

Dog. 

Min, 

Deg. 

Min. 

Deg. 

Min. 

I>eg. 

Min. 


j Deg. 

Min. 

Sea 

0 

0 

180 

0 

180 

0 

860 

0 

0 

0 

0 

U 

0 

0 

30 

0 

150 

0 

210 

0 

330 

0 

2 

32 

0 

1 

6 

3 

60 

0 

120 

0 

240 

0 

300 

0 

4 

22 

30 

1 

53 

26 

90 

0 

90 

0 

270 

0 

270 ' 

0 

5 ' 

2 

46 

2 

10 

31 


190 Let us try to interpret in detail the meaning of this table. We are supposed 
to measure the moon’s rate of progress, beginning from perigee, the point when she is nearest 
the earth, and at every step we must distinguish the moon's mean position, i.e., the position 
which she would have attained at a uniform rate of motion equal to the mean, and the actual 
position which she attains on account of the eccentricity of her orbit. 

191 The mean and actual positions are the same at 0° or 360*, i.e., at perigee and 
at 180°, i.e., at apogee. 









am 



When the moon’s mean position is 30° from perigee, her actual position has 
advanced by 2 degrees 32 minutes. 

When her mean position ought to be 60S we find her actually at 04' 22 30 from 


perigee. 


When her mean position ought to be 90°, that is half way between perigee and ■ 
apogee, she is actually 95° 2f 46" from perigee. 

From this point she begins to move more slowly, though her actual position is still 
in advance of the mean. 

At 120’ from perigee, she is 4“ 22' in advance of the mean position, that is, exactly 
as she was at mean 60“, 

At 150° from perigee she is only 2 s 32' in advance of the mean position. 

From 180’ onwards she begins to slow down, and when she ought to be.210' from 
perigee, or 30“ from apogee, we find she has reached only 210 minus 2“ 32' or 207' 28'. 
When she ought to be 270“ from perigee, she is only 270 minus 5° 2' 40" or 264“ 57’ 14", 

From 270° onwards she begins to move quicker, though she is still behind her mean 
position. At 300° she is behind by 4° 22' 30" and at 330“ she is behind her mean position • 
by only 2“ 32' and at 360° or at perigee she is even with her mean position. 


192. In like manner we might trace the Sun’s mean and actual positions from 
perigee through apogee back to perigee, using the figures in the last column of the above 
table, from which we see that the maximum equation of the centre for the sun is 2° 10' 31". 

193. In our tables (except under Planets’ Tables XVII, XVIII) we do not refer to 
the sun's or moon’s position by degrees, but by days, which is more readily intelligible and 
handier for purposes of calculation. 

194. Our Table IX with its numerous divisions («) to M) is simply the result of a 
careful expansion of the smaller tables from which the figures in Section 196 have been 
extracted, and we shall see presently how far our Table IX agrees with the original. 

We saw that when the moon is actually 32° 32' from perigee, she is 2° 32' in 
advance of her mean position. 

We turn the first of these figures into days with the help of Subsidiary Table VII («) 
and for turning 2’ 32' into days we use Subsidiary Table VI fa), 


By Sub. Table VII (a) 30° = 2-2062 days. 

2° = ’1531 dav. 


= ’1531 day. 


82' * ’0408 day. 


32“ 82' = 2’4901 days 


By Sub. Table VI (a) 2 1 = T04l day. 


32' = -0437 day. 


2° 32' = 


’2078 day. 


(I) 
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195. We now turn to Table IX («), and look up the equation for an anomaly of 
2-4901 days. We there find, 


{[*» Anomaly- 

2‘479 days 
2'493 days 

'014 day 

(-490 minus - 479 = ) 'Oil day 



Equation. 

•207 day. 

‘208 day. 

■001 day. 
x ‘001 =5*008 day. 


The equation for 2'490 days =s -2078 day. (2) 

Our result (2) according to Table IX (a) is in exact agreement with result (1) deduced 
from the SiddhAnta Table, which'shows the anomaly and the equation of the centre in degrees 
minutes and seconds, 

196. The reader will naturally ask why we turned the anomaly 82“ 32' into days 
by means of Table VII (a) and the equation 2" 32' by ile/n^of Table VI (a). Wc proceed to 
explain. 



197, Let us suppose the sun and the moon to move in the same plane and in cir¬ 
cular orbits, describing equal spaces in equal times. Let AB, BC, CD be the mean spaces 
described by the sun in three successive tithis, and let AM,MN, N P be the corresponding mean 
spaces described by the moon in the same tithis. 

’ 198. If there were no irregularity or eccentricity in the sun's and moon’s motions, 
the first tithi would be the time taken by the moon to gain 12°, that is, the space BM over the 
sun ; similarly the second and third tithis would be the periods in which the moon gains (MN 
minus BC) and {NP minus CD) over the sun. 

199. But owing to the eccentricity of their orbits we will suppose the sun to be atB' 
(actual position) when he ought to be at B (mean position) and the moon to be at M' (actual 
position) when she ought to be at M (mean position). 

200 - Then in the period of a mean tithi (9343 day) the moon gains over the sun the 
space B'M' but our tithi is the period during which the moon actually gains over the sun 12°, 
i.e., we must cut off from B’M' a space equal to BM and determine the time during which 
that space is gained by the moon. Our problem would be solved if we knew the time during 
which B'M’ min ns BM was gained by the moon. 







m 

201, Now B'M' minus BM = M M' minus BB'. The time during which MM' - BI 
is gained, is evidently the time during which MM' is gained minus the time during which BB 
is gained. The times during which MM' and BR' are respectively gained are obtained by 
turning MM' and BB' into days according to Sub. Fable VI («). t his is the reason why in the 
Tables for the moon’s and also the sun’s equation of the centre we turn the equation into 
days invariably by Table VI (a). For Nakshatra and Yoga equations other scales which i I 
was unnecessary to give in detail, were used for converting degrees into days. 


202. As the equation for the sun as well as the equation for the moon is some¬ 
times positive and sometimes negative, and for tit his we have to take the difference between 
the two equations, some confusion would result from our having to change signs so otten. 
Therefore the sun’s equations are tabulated, as in the extract given above, with the signs 
reversed. That is why the sun’s eccentricity, starting from perigee, is shown in the table 
in Sec. 189 as negative whereas it is really positive. 


203. The reader will also observe that the moon’s equation in the above table is, as 
it should be, positive between perigee and apogee, whereas in Fable IX {a) it is negative for 
the same period. The reason is that when the moon does in a given time more than the mean 
space, this is equivalent to a given space being done in less than mean time. This is why 
in Table IX, which derives equations of time from equations of space, the signs of space- 
equations are reversed. In the case of the sun's equations, a double reversion of signs takes 
place, first a reversion in order to make the operation of combining the sun's and moon's 
equations always an addition, and secondly a reversion in order to derive equations of time 
from equations of space. As a final result, the sun's equation of time is shown in Table IX (r) 
as positive after perigee and negative after apogee. A third reversion takes place in calcu¬ 
lating sunrise, where we have to derive equations of space from equations of time. (Vide 
Sec. 255 infra.) 

204. In calculating tithis, all we have to do, is to sum up the equations of the sun 
and the moon according to Table IX, whether they are positive or negative. Before talcing 
the moon’s equation, however, we in practice add to or deduct from the moon’s anomaly the 
sun’s equation and we determine the equations for the net moon’s anomaly. The reason is 
that when the effect of the Sun’s anomaly is to diminish or increase the mean time that would 
be necessary for a tithi, it is necessary to take the moon's anomalies for the altered moan time. 

205. Conversely, in calculating Yogas, where we have to take sum of the proper 
anomalistic equations of the sun and the moon, our Yoga equations in 'Fable IX (i) [p. 20 (a),] 
have had to be suitably altered as to their signs. 

206. For Nakskatras, we have to convert the moon’s eccentricity, in other words 
her equation of the centre, into days at the rate of the moon’s sidereal motion, i.e., for 
27 32 166 days and this has accordingly been done in Table IX (j), (k), and (/). . 

207. The sun’s anomaly in Tables IX (c), (/) and (h) is expressed, not in days of 
the anomalistic year, but as days of the solar year, and this is done for convenience of use, 
as explained in Part UI, Sec. 253. 
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208 . For instance, in the above table, the surfs equation for an anomaly of 270° is 
as 2r 10* 31*" 

Now by Table VII (b) 270# 202*92+ 71*02- 273-94 days. 

And by Table VI {«) js|.= *164i day, 

10' = -0137 day, 

31# 6007 day. 

2° 10 r 81" — T78S day. 

Since the solar year always begins with a mean anomaly of 102*0802 days, an 
anomaly of 273‘ 94 days of the anomalistic }~ear really belongs to 273‘94 minus 102*08, i,i* f 
the 171*86th day of the solar year. 

Accordingly we find in Table IX (c) the equation ‘1785 day set down against the 
17T86th day of the solar year. 

209. The length of the modern anomalistic year is 365*2596 days while that of the 
Hindu solar year is 365’2587 days. There is no practical error in adopting, as the Indian 
Siddh&ntis have done, an identical period for the anomalistic and solar (sidereal) yeais* 
The modem anomalistic lunar month is, like the Hindu anomalistic month, 27*5546 days. In 
converting degrees of anomaly into days we, therefore, put— 

Surfs anomaly : [Sub. Table VII (bj] SCO ’ = 365'258756484 days. 

Moorfs anomaly : [Sub. Table VII (aj] 360° =* 27'45459999 days. 

210. The above theory of anomalies and equations is subject to an important vari¬ 
ation in practice, which we alluded to briefly in Sec. 208 * but which it is now necessary to 
dwell on specially. Supposing a mean tithi is accomplished at A days of the solar year, when 
the Moorfs anomaly is B days, then, if the 0’s equation for A days is— this means that 
the tithi would be accomplished (supposing for the moment that the C s anomaly had no 
influence) in A—a days of the solar year, at a moment when the moon's anomaly would be 
B — a. Now we proceed to determine the influence of this moorfs anomaly B — a and find 
the moorfs equation to be, let us suppose, — b We then put down, as the actual ending 
moment of the tithi, A—a—b days of the solar year. 

211 . Strictly speaking, we ought to take (1) the sun's equation for A + b + a 
days of the solar year, where b is the equation (positive or negative) of the moon for 
anomaly B, and a is the 0's equation, positive or negative, for A days of the solar year, 
(2) the moon's equation for anomaly of Z?4- a days, and then add the equations so found. 

212 . But in practice this refinement is not necessary for the sun's equation 
since the maximum value of b + a is (*4138 + 1784 = ) *5922 day, and the maximum vari¬ 
ation of the sun's equation for this period is about *0018 day or 6 paias only* We may 
note, however, that in the test example, worked by Prof, Jacobi for Ash£dha Sukla 12, 
ICY. S585, and by ourselves in sections 228 and 259 to 262 tnfrft , a difference of 4 paias does 
occur between his method and Mr. DikshiPs, and the learned Professor rightly surmises in a 
footnote (Ep. Ind. Vol. I, p. 430) that the difference must be due to an abridgment in the 
Hindu method. We now see what the abridgment consists in 
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CHAPTER XXIV. 

USB OF TABLE VIII. 

213. Table VIII is a very comprehensive as well as a very useful table. It is 
designed to convey some very useful information by itself and taken with rabies VI and V II, 
it enables us to take the first and most important step in calculating tithis, '.hat is, to 
ascertain the exact mean ending moment of a tithi in any year, past, present or future. 

Let us interpret the table, taking the entries for a particular day, say the 
340th day of the solar year, A.D. 1908 (Kaliyuga 5009). 

214. Column 1. “ Week day 4", it., if the first day of the year was 1, the 340th 
day of the year would be the 4th day of the week, i.e., an addition of 3; the first day ol the 
year being 4, Wednesday, the 340th day would be 3+ 4=Saturday. 

215. Column 2. 11 Days reckoned from Jan. 1: 5, 0 Deer.” and there is the follow¬ 
ing footnote ; ” When two dates are given in any of these columns, use the first in a leap 
year; otherwise use the second 11 . 

The meaning of these entries is that the 340th day of the English Calendar year, 
reckoned from 1 January, is 5 December if it was a leap year, otherwise it would be the 
fl December. By the expression “ if it was a leap year ”, we mean, “ if in the course 
of reckoning we have had to pass a 29th February”. 

The entry in this column is meant to be of use only with reference to the English 
Calendar. If we want to know, for instance, how many days there are between 15 March 
and 23 Oct. we take the corresponding figures from col. 2 of Table VIII, i.e., 74 and 296, and 
we know the interval to be 222 days. We should always remember that the meaning of 
such problems and their solution is; “From a particular hour on 15th March to the same 
hour on 23rd Oct. there are 222 whole days”. f Vide note prefixed to Sec. 128.) 

216. Column 3. The third column means : “ The 3rd 1'eb. is the 340th day 
reckoned from .1 March ”. This column is useful for ascertaining the A.D. equivalent 
of dates in Indian Solar Years which began in March, i.e., up to and inclusive of expired 
Kaliyuga 4853, A.D, 1752, see the examples in Sections 142, ISO and elsewhere, and lules 
in Sec. 144. 

217- Column 1 . The fourth column means: “The 5th March is the 340th day 
reckoned from 1st April, if we have passed 29th February in our reckoning ■ otherwise the 
340th day reckoned from 1st April is the 6th March of the following year . 1 his column 
is useful in ascertaining the A.D. equivalent of days in solar years, subsequent to 
A.D. 1752. See examples worked out in Chapters VI, VII and elsewhere. 

218. Columns. The fifth column means 

“ The 340th day of the Hindu Solar Year is, more or less, the 6th Panguni (Tamil), 
the 6th Meenam (Malabar) or the 6th Chaitra (Bengal Solar) ”. We say « more or less ”, 
because if we want to know exactly what day in the solar year corresponds to 6th Panguni, 

6th Meenam, or 6th solar Chaitra, we should first of all determine the beginning of these 
months, according to (1) the moment of Sankr&nti, and (2) the rule of practice followed in the 
respective provinces. See examples worked out in Sec. 181 anil elsewnere, 

11 
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In the present case, supposing we are concerned with the Solar Year 5011 
Kaliyuga, A,D. 1910 the year began as follows :— 

Sufya Siddhantfi. 

(Tab. VI) A.D. 1900 ... Ap. 12*6204 

(Tab, VII) Add for 10 years. *5376 


Ap. 13*2080 

Moment of Solar Chaitra Sankr&nti'l tfQ/l . onr r ! , „ 
according to SHrya Siddh&nta ( ' yi4 9053 da > s ‘ 

which is followed m Bengal (by? oottioo , cc , 

Tab. VI.) ■ v J l 385*1133 days Of Solar year- 

Arjra Siddhnnta, 

Ap. 12T>139 
*5868 


, _ . Ap. 18*1007 

Moment of Pangum or Meenam San-") 

kr&nti, according to Arya Sid-J 334*9200 days. 

dh&nta, which is followed in the f -- 

I a mil country and in Malabar j 335*0207 days of Hindu Solar year. 

(by Tab. II.) J 

According to the rule followed in Malabar and the Tamil country, the month begins 
on the same day on which the Sank-rAnti occurs, if the Sanknlnti occurred’before ‘50 of a day. 
[Sec. 144 (3)1 Therefore the 1st Pangurii or 1st Meenam in the year, expired Kaliyuga 5011, 
e 33 day °f the Solar year and the 340th day would be the 6th Pangum or 
6th Meenam. 

, , - n Bengal the month begins the day after SankrAnti, if the SankrUnti is before '75 

ol the day, ] herefore in Bengal the first Chaitra in the Solar year K.Y, 5011 (expired) will 
Chaitra'^^h ^ t ' ie Solar year and the 840th day of the Solar year will only be the 5th 

219. Column 6. The 6th column is the central column of the whole Table, The 
figure 340 in the present case is the guide in using the other columns. 

220. Column 7. The 7th column should be read with the 8th. The two columns 
mean ; “In a year where there is no adhika nutsa, the Is# tithi of the dark fortnight (indicated 
by dark figures) of Chaitra, which is called bahuta prathamt or badi 1, ends on the 340th day 
of the Lunar Year at *5861 of the day ”. If we find out the beginning of the lunar year, which 
we can do from 1 abfes VI and VII, or Tab. X, all we have to do is to add to it the ending 
moment of a tithi, as given in Table VIII, and then we know the day and fraction of day of the 
Solar Year or of the English Calendar year, when the mean tithi ends- Examples of this process 
are given throughout the work. If there has been an adhika mdsa during the year, which we 
can ascertain from Table X or XII, the tithi is advanced one month. 

221. 1 hus, supposing we want the 3rd bahuia tithi of M&gha in expired K. Y, 
5010 (A.D. 1909} when there was an adhika SrAvana, we proceed as follows : — 

Committment of Solar year A.O. 1909 Ap.l2*9492 (1) 

First new mooo in St Jar year. 7 * 2745 (2) 

18th M&gha (for which we take from Table VIII 
the figures against the 18 th of the next lunar 

month tPh&iguna) ... ... ... 313*0242 (3) 


(I) + (2) + (3), omitting 12 Ap. 
(1) + (2) + (3), including <2Ap, 


321*2479 (Solar Year). 

333*2479 (daysreckoned from 1 Ap,} 
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mean tithi, MAgha bahtila trittya, endec] on the 321st day of the Solar Year 
■247!) of the day or on the 833rd day of the English Calendar year, reckoned from 1st Ap 
(*>,, 27 Feb. 1910) at ‘2479 of the day. 

222. Column 8, The 8th column, as we have just seen, gives the order of tithis 
in each lunar month, beginning with the bright fortnight (light figures) and ending with tha 
dark fortnight (heavy figures), 

223. Column 9 . The 9 th column gives the moon’s anomaly at the ending moment 
of each tithi The figure in this column should be added to the moon's anomaly at the moment 
of the first new moon in die solar year. The moon’s anomaly at the first new moon in the 
solar year is given in the appropriate column of Table X. Tables VI and VII combined give 
only the moon’s anomaly at the commencement of the solar year and if we are using Tables 
VI and VII to determine the moon’s anomaly, we should take care to add the interval between 
the commencement of the solar year and the first new moon in the solar year. Thus, suppose 
we want the exact ending moment of the 12th tithi of the bright fortnight o( Ashiidha in the 
year A.D. 484 (K.Y. 3585 expired) and we wish to use Tables VI, VII, and VIII ; we proceed 
as follows :— 




Commencement 

Solar year. 

First new 
moon in 
solar year. 

Moon’s 

anomaly. 

(Table VI) A.D. 400 Mr. 17 4857 

23'8417 d. 

21 748 d. 

(Tabic V) Add for 84 years. 7355 

0'5453 

13-466 

Mr, 18'2212 

Add interval between commencement of solar 
year and first new moon in solar year 

24-3900 

35-214 

24-390 

Deduct two whole anomalistic months (Table II) 

M. 

59-604 

55-109 

Add (from 'fable VJI1), for ending moment 
of Ash ad ha Such 12 (no Adhika masa) 

... 70'8734 

4-495 

15764 

O’s Eqn. for 95'26 days (Table IX-c): —‘0455 * 

95-2634 

20-259 
- -045 

t’f Eqn. for 20 214 days (Table IX-6) : +‘4138 


20-21* 


-(-•8(383 + '3(383 

Add commencement of solar year A.D. 484 March lb ‘2212 


March 113-8529 days 

reckoned from 1 Mr. A, D. 484, etc., as in Sec. 260 infra. 


224, Column 10, The tenth and last column gives the sun’s sidereal longitude 
for Nakshatras and Yogas: that is, it gives the sun's longitude by putting 3G5'25875 
days ==29'5306. 

* If we re-calculated the eqa. for ©’» anom, of 95'26+*S? ({ ’* +©’s wins,), wa shall find ft t o bo— 0466 

which is tli© oqru adopted by Frof* in Vob 1. Ejk Ind. We Jm*e noted howerer in Bet;, 212 tupra as well 
in Sec. 260 iifra t thaf t!it* is a refinement seldom required in practice. 
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The method of using this column is explained in the chapters of the iext, 

" Nakshatras ” and « Yogas ’’ and also under “ Use of the Tables ", vide Sections 36 , 49 , 
165 , etc. 

This column gives the sun’s longitude for whole days; for fractions of days, when 
necessary, we should add the equivalent from Table V (last column). The use of this column 
is not necessary if we prefer to take the Sun’s longitude in degrees from Tables XVI1-A 
and XVI1-C. See examples in Secs. 180 , 287 and elsewhere. 




CHAPTER XXV 

USE OP TABLES VII S Vi AND TABLE V—LUNAR CYCLES- 

225, The uses of these important tables will have become lamiliar from the expla- 
nation of Table VIII, contained in Sec. 223 and elsewhere. They enable us in fact to use 
Table VIII, whether for the Sftrya Siddh&nta or for the Arya Siddh&nta, and whether lor 
Solar or for Luni-Solar dates, Instead of giving constants, as Prol, Jacobi has cone, for 
X.Y. 3100, 3200, etc., we have given constants for X.Y. 3101, 3201, etc,, being the equivalents 
of A D, century years* \V e thereby arrive at a very situ pie, and at the same time handy, 
method of determining the A.D. month, day and fraction of day, marking the commencement 
oj any Hindu solar year. We believe it is the first time that this method has been used for 
this particular purpose. 

226 . At the end of Table Vil are given constants for any period of i00, any 
period of 200, any period of 300 years, etc,, up to a period of 3000 years. These figures lead 
us to a knowledge of the principal lunar cycles in the Indian Calendar, that is, periods of years 
after which new moons happen on the same day and more or less at the same hour of the 
Indian solar year. Thus we find from Table VII that, according to the Sftrya Siddh&nta, 
a new moon after 19 complete S. Yrs. recurs on the same day of the S. Y. but 5 hrs. 24' earlier. 


Do. 

122 

do. 

do. 

do. 

do* 

2 „ 8 f later. 

Do. 

385 

do* 

do. 

do. 

do. 

55 „ 

Do. 

648 

do. 

do. 

do. 

do. 

17' earlier. 

Do. 

1335 

do* 

do. 

do. 

do. 

6 „ 

Do. 

2329 

do. 

do. 

do. 

do. 

4T later. 


KB ^2300, and 1300 year* arts the two moat important lunar cycles according to Dr* Grattan Guinnens, but 1m 
takes for comparison the treptoal yoar aiul the fjynotlicfU month - 

227 . Under moon’s anomaly the most important cycle is that of 43 years, as 
after <13 years, the anomaly increases by only '00458 of a day, i.e„ 6 minutes and 3£ seconds. 

228 . After 46 years, mean new moons occur just 1 day 2 minutes and 3 seconds 
later. This is a useful fact to remember. 

TABLE V. 

229 . The exact method of using Table V for determining the ending moments of 
Nakshatras and Yogas is not explained, because the first two-thirds of this table are hardly 
necessary if Table XI is used. The third portion of Tab. V « Sun’s Longitude for Nakshatras 
and Yogas” may be used in combination with the last column of Tab, VIII for determining 
the nakshatra concurrent with a tithi. Numerous examples of this method are given in 





' 
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ig 3 Q t 49 and elsewhere, but our readers will probably prefer to use the alternative 
method provided by Tables XV1I-A and XVII— C. 

230. Multiplication Table for Jupiter's Samvatsara , —According to the 3 dry a Sid- 
dhinta, Jupiter makes 864,220 revolutions (without bya or correction) and 864,212 revolutions 
(with b'ija or correction) in a yuga of 4,320,000 years. 1 his means that the mean period oi 
revolution of Jupiter is, with Inja, 4332'41581277 days, and without b'ija, 4332 32065285 days, 
Each of these periods is nearly 12 years and a Jovian month or -A of the period ot Jupiter s 
revolution is very nearly equal to a solar year, I he Jovian month is therefore called in 
ordinary language a Jovian year and there are 1 "0117 Jovian years in a solar year. Also a 
mean solar day* '00277 of a Jovian year. 

The multiplication table of Jupiter's samvatsaras is merely the multiplication of each 
of these quantities from 1 to 99. For further particulars regarding Jovian years, see sections 
97 to 106 supra. 


CHAPTER XXVI 

USB OP TABLE IV (VARA OK WEEK-DAY), TABLES HI, II AND I. 

231. The vdra or week-day is almost invariably quoted in Indian dates. The fact 
that week-days are the same in European and Indian reckoning (e.g., a Monday in a date a 
thousand years ago corresponded, as it does to-day, to an Indian Soma-vdra, Tamil Tingal) 
is a striking proof of the common origin of the Indo-European mode of reckoning the week. 
This identity becomes all the more striking when we consider that everything else in the 
two reckonings (year, month, day of month, hour of day, etc.) is different. The week-day is, 
therefore, an important link between the two systems and it is well that we have an easy and 
at the same time a thoroughly accurate and reliable mode of identifying the week-day of any 
date, however remote, in the past. The ordinary rule laid down in Indian works on astro¬ 
nomical computation is to count the days from the beginning of Kaliyuga (18 Feb., 3102 B,C.) 
and cast off sevens—a truly formidable operation which few of our readers will venture upon. 

The number of day* from llw beginning of Kftjiy&ga up to any moment under consideration is called the 
AAwrgatod* Thia is ooastantly alluded 10 in Hindu works on asUouomioai computation and we have ilierefore given an 
Aktirlja-m "Table (Table XXII, lai-st page of this work), but tbe reader will have no occasion to rue it unless to verify 
all, is ions, 

232. Table IV of the present work supplies an easy method of verifying the day of 
the week of the European Calendar, An equally simple, it not a simpler, method might be 
devised for discovering tbe week-day of any date of an Indian solar year, but inasmuch as 
all operations in the present work are directed towards ascertaining the A.D, or B.C. date 
corresponding to an Indian date, it will be enough if we are able to verify week-days, through 
the B.C. er A.D. equivalents of Indian dates. 

233. The reader will observe in 'Fable IV three lines in heavy type, consisting of 
the figures 

1, 2, 3, 4, 5, 6, 7, or O. 

These are called co-efficients- Each century, year of a century and month of a year 
has its co-efficient which is shown in Table IV, and all we have to do is to add up the 
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icients for the component elements of a date, the day of the month being itself an addition 
co-efficient. Thus if we want to know the week day of 15 July 1910 we proceed as follows : 

(Table IV) co-effiicent of 1900 2 

„ * <>0910 S 

„ of July 5 

Day of month 15 




Total 27 

Dividing 27 by 7, we have as remainder 6, which is equivalent to fr riday, the 6th day of the 
week. 

The 15th July 1910 was, therefore, a Friday. 

It will simplify the operation if we cast off sevens in the very act of summing up the 
figures. Thus 2 + 5 being 7, we might neglect the first two figures, and 15 being 2x7+1. we 

need only add 5+1. which is 6 or 1 riday. 

234. This method is applicable to any date, A.D. or B.C., Old Style or New Style, 
but the student should first understand the negative character of B.C. dates and also the 
difference between Old Style and New Style. 

235. B C- dates- All B.C. dates are negative, B.C. 44 is really the year u minus U ” 
in relation to A.D. 1, In determining week-days of B.C. dates, we should first of ail convert 
the dates into positive figures: that is, for the century, we should take the next previous 
century increased by 1, and for the odd year we should take 101 minus the odd year we are 
dealing with, 

Thus, supposing we want the week-day of 18 tebruary 8102 B.C., the fust day of 
Kaliyuga we proceed as follows :— 

(Tabic iVJ. Co-efficient of 3201 B.C. (the century preceding 3102). .3 

n „ 101 minus 2 (the odd year before us) = 99.4 

„ „ February (in an ordinary year). 3 

Day of month 18 

Total 27 

Now, 27 divided by 7 leaves 6, i.e., Friday which, according to all accounts, was the first 
week-day of Kaiiyuga. 

236. Old Style. —At present every fourth year A.D. is a leap year, but century 
years 1706, 1800, 1900, 2000 A.D. are leap years only if the first two figures aredivsible by 4. 

This rule about century years was adopted, in most European countries (except 
Russia which still follows the Old Style) under the authority of a decree of Pope Gregory 
XIII, dated 1582, and in English speaking countries, under the authority of an Act of the British 
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‘arliament, dated 1752, It was ordered by the same Act of Parliament (in order to correct 
the principal error of the Old Style,) that the day following 2 September l<o2 (\\ ednesday) 
should be called the “ 14 September 1752 ” (Thursday) not the "3 September” (Thursday). 
This is the famous “ dropping of 11 days ” by Act of Parliament. Wednesday, 2 September, 

A. D, 1752 was therefore the last day of the Old Style in English-speaking countries and 
Thursday, 14 September, A.D, 1752 is the first day of the English New Style. 

For Old Style dates, i.e., dates down to, and inclusive of, 2 Sep. A.D. 1752, the reader 
should use the co-efficicnts of centuries appearing under “ Old Style ” in 1 able IV. 

337 . The reader will note that 1600 and 17U0 appear under both Old Style and 
New Style. The reason is that in most European countries, except the Dnitcd Kingdom and 
Russia, the New Style came into use in 1582, whereas 1600 and 1700 were Old Style in 
England. 

238 . Coming down to the co-efficients of odd years, we note that odd years of 
centuries have the same co-efficient, whether the style be Old or New, A.D. or B.C : only a 

B. C. odd year should first be deducted from 101 so as to render it positive, (vide Sec. 235.) 

239. Lastly, under co-efficients of months, we notice that the coefficient of January 
in a leap year is 5, while in an ordinary year it is 0 ; and likewise February has 2 for its 
ordinary coefficient, and 1 for its co-efficient in leap-years. The coefficients of the other 
months do not change for leap-year. 

240. In ordinary years, the week-day of the 1st of January is the co-efficient of the 
year. Thus the co-efficient of the year A.D. 1910 is 7 or 0, and the week-day of 1st January 
A.D. 1910 is also 7 or 0, i.e., Sunday. The reason is that in ordinary years, the week-day of 
1st January is the coefficient of the year plus 6 + 1 ; and the addition ot 7, i.e., of a whole 
week, does not of course change the week-day. 

In leap-years the week-day of 1st January is the co-efficient of the year plus 5 ■+ 1 ; t.e., 
in leap-years the week-day of 1 January is 1 less than the co-efficient of the year. 

241. The student who has read the author’s “Secret of Memory ’’ will be able to 
dispense altogether with the use of Table XV for verifying week-days. For particulars of this 
interesting method, see 11 Secret of Memory * ” Chapter XIV, p. 108, 

Tables III, H, and I. 

242. The uses of these Tables will be self-evident, Tables II and III will be con¬ 
stantly handled by the reader, and their principal contents have, therefore, been included in a 
condensed form in the Eye-Table at the end of the book, 

243. The “-Limits of Adhika and Kshaya months” which form the middle portion 
of Table II present the whole of this intricate subject in a veritable nutshell. For explanation, 
See Sections 18 to 30, When mean intercalations are. required, that is, when Adhika 
months have to,be determined without reference to anomalies, we should apply the “ Limits 
of Adhika months ’’ just as they are. 


* Published by and 0o<, Madia*—Prico Rs> 2. 
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PAST III,—CONSTRUCTION OF THE TABLES. 

[This part is intended to be of use in criticizing the method employed in the present 
work as well as in suggesting further improvements, it will be oi immediate interest to 
those readers who are acquainted with one or other of the existing methods connected with 
the well-known names of Jacobi, Kielhorn, Sen ram, Sewell and DikshiTi Chhatre, etc., 
besides the older and less known names of Warren and Jervis. The general reader who 
makes his first acquaintance with the subject in the pages of this work will find the present 
part thoroughly intelligible and exceedingly interesting, provided he has mastered the first 
two Parts.] 

CHAPTER XXVII, 

TABLES FOR CONVERTING SPACE INTO TIME- 

244. The method of calculating and verifying Indian dates, presented in this work, 
is intended to be of service to the general reader as well as to the scientific expert, the 
epigraphist, the archaeologist, and the historian, The method is perfectly simple and at the 
same time absolutely correct according to the Siddh&ntas, so that it has become possible lor 
the first time to dispense with ail manner of approximations and rough and ready methods 
which, however valuable in the hands of an expert, are apt to mislead and confuse, more 
often than they assist, the general reader. The principal device by which this combination 
of extreme simplicity with accuracy and absolute fidelity to the original authorities, has 
been accomplished, is the reduction of all quantities required for calculation to whole days 

and fractions of a day, ■ * 

r~ 

245. The civil day (with its multiple, the week,) is the one measure of time that is 
common to European and Indian reckoning, everything else (year, month, ghatikas, pahs 
hours, minutes, seconds,) being different in the two systems. Accordingly, the civil day and 
decimals of a day have been adopted throughout this work for expressing all manner of 
Indian dates as well as for working out ending moments of titkis, etc,, and also for veri¬ 
fying the correspondence of English and Indian dates. Any decimal of a day can be 
converted readily into Indian ghatikas and palas (Tamil, naligais and vinMis) or 
English hours, minutes, and seconds by means of Tables XIX and XX. To assist the 
reader in very exact computation, the fractions expressing minutes have been carried far 
enough to show the recurring places. If, for instance, we wish to know how many hours, 
minutes, and seconds are equivalent to -4049^ of a day, we turn to Table XX and find 
that '4048(3 of a day is equal to 9 hours 43 minutes. The remainder of the decimal frac¬ 
tion is '00004 which, the same table informs us, is between 3 and 5 seconds. So the 
answer is, 0 hours 43 minutes 4 seconds. The same decimal fraction is equivalent in 
Indian time (as we may see from Table XIX) to 24 ghatikas 18 palas. Ghatikas and hours, 
as fractions of a day, are also shown in the Eye-table at the end of the book. 

246. The reader will notice that in the first three parts of the present work as well 
as in the connected tables (except the Subsidiary Tables VI-tf, VII-a, and Vll-i, which are in¬ 
tended mainly for purposes of comparison between the present tables and those of previous 





on the same subject,) measures of time alone are used, and that measures of space, 
i,e. {decrees of celestial longitude, degrees of mean anomaly of the sun and moon, etc.) 
have been altogether excluded. This is the principle known as Largeteaus method, which 
was first applied to Indian astronomical computation by Professor Jacobi in 1888. Messrs. 
Sewell and Dikshit have applied the same principle in their “ Indian Calendar " (1896), 

247 . The present method is founded on Largeteau’s principle, but differs essentially 
from it 'as well as all previous applications of it in one important respect. Instead 
of using Largeteau’s method to discover how much space, has been accomplished at a parti¬ 
cular moment' of time, the present writer has used the method of day-spaces or space 
days to discover the moment of time at which a particular extent of space has been accom¬ 
plished. Thus, instead of determining the expired portion of a tithi. corresponding to 
a given moment of time {tie., generally, to mean sunrise on a particular day,) as is done by 
Messrs. Jacobi and Sewell, and then calculating the unexpired portion of the tithi by means 
oi successive approximations, the present writer investigates, directly and once for all, the 
ending moment of a tithi, the very thing required by Indian usage. 

248 . By setting this object steadily in view, the author has been enabled to reduce 
to two or three very simple and easy steps, Messrs. Sewell and Dikshil's method, which covers 
a page and a half (pp. 81, 82) of their “Indian Calendar”; likewise he has considerably 
abridged Professor Jacobi’s process, which consists, in the first place, of an approximation, on 
Largeteau's method, and thirteen or fourteen subsequent steps (a) to {tn\ as expounded in 
Volumes I and II of 14 Epigraphia Indica As regards Mr. Dikshjt’s own very accurate but 
very tedious method, covering several pages of the introduction to Dr. Fleet’s Gupta Inscrip¬ 
tions ”, the present writer has been successful in arriving at absolutely the same result as 
Mr. Dikshit in two lines of working. (See Sections 223 , 259 .) 

249 . The principles upon which space was converted into time for the purposes of 
the present work are set forth in the following paragraphs. 

The principal measure of space, the distance of the moon from the sun, was con¬ 
verted into days in the ratio of 29 - 5305879Ki days to 800° in the case of the Sflrya Siddh&nta 
and 29*5305925 days to 360° in the case of the Arya Siddh&nta. Subsidiary Tablet VI-A is 
the conversion Table for Sflrya Siddhftnta. 

The increase of the moon’s age, according to the Silrya Siddhdnta, for 
each solar year is according to the above rate of conversion, 10*891701184 days. Instead of 
reckoning the increase of the moon's age, however, the present method reckons directly the 
retardation »w the date of appearance of the first new moon in each solar year, for which 
purpose it is, of course, necessary to deduct I O'891701131 days from 29 530587940 days: 
result, 18*038880812 days. This, then, is the number of days by which the appearance 
of the first new moon is retarded each year, atid the first thing to do every year is to calcu¬ 
late the interval of retardation for that year, The interval (if we take the retardation for one 
year) will, ipso facto* be the date of appearance ot the first or / ais&kha new moon in solar year 
1 of Kaliyuga (expired). From this date all other mean new moons for that or any subsequent 
solar year may be found by the successive addition of multiples of 29*53059 days ; and the 
12 
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n ending moment of every tit hi is given by the addition of the tithi- equivalent in days 
(according to the Eye-Table) to the date of mean new moon, Precisely the same method 
was followed for the Ary a Siddh&nta, Lalla's corrections being introduced at the appro¬ 
priate date. 

250 . The mean anomaly, in the case of the moon as well as that of the sun, was 
reckoned from perigee, as in Professor Jacobi’s article in the Indian Antiquary (1888), and not 
from apogee, as in his articles in Volumes I and II of Epigmphia Indica. For the purpose of 
Table IX, the moon’s mean anomaly was converted into days in the ratio of 27 r>f> t509S90 
days to 300’’ in the case of the Sftrva Siddh&nta, and of 27‘55456(5930 days to 300“ in the case 
of the Arya Siddh&nta. The increase of the moon’s mean anomaly for a single solar year is 
thus:— 

Sftrya Siddhanta, 7’048957797 days. 

Arya.Siddhftnta, 7'049310381 days. 

The anomaly of the moon at the first moment of Kaiiyuga was taken as 90° 
from perigee, that being the figure according to all the authorities. Subsidiary Table VII (a) is 
the conversion table for moon’s anomaly according to the Sftrya Siddhftnta. From the year 
A..D. 1600, the corrected period of the anomalistic month (27'55459797 days) has been adopted 
for Sftrva Siddh&nta calculations, 

251 . The moon's mean anomaly, as entered in Table IX, corresponds to the tithi 
or space accomplished, while the equation is the addition to or deduction from the tithi, to be 
made in order to arrive at the time or ending moment of the tithi. Consequently, the 
equation in degrees was in every case added to or deducted from the mean anomaly, and the 
result, converted into days at the rate of 27'5546 days to 860", is entered as the anomaly in 
Table IX. 

252 . For the purpose of Table IX-e, /, and h, the sun’s mean anomaly, reckoned 
from perigee, was converted into days at the rate of 365-25875 days to 360° [Subsidiary Tab, 
VII (5)] and the sun's equation of the centre was converted at the same rate as the distance 
of moon from sun (29-58059 days to 360“), because the principal use of the sun's equation of 
the centre is to correct the mean into the true distance of the moon from the sun, The 
moon's equation of the centre in Table IX -a, b, d, e, g, was converted at the same rate, and 
for the same reason, from degrees into decimals of a day. 


A'.ZL-In £ho Naksliatra ftud Yoga Equation Tables, IX- A j, \ l t equations in tfegroen were oonTerted into day a 
at the rate of a 7-321.67 days for 660° in the ca*e of Nakahatraa, and of 25-4203 day* for 360° in the t nm of Yogas. 

253 . The actual sun’s anomaly, as entered in Table IX, is the result of a series of 
transformations which had to be carefully executed for each of the 680 stages of the anomaly. 
According to the Sftrya Siddh&nta, the mean anomaly of the sun at the commencement of 
each solar year, neglecting the slow motion of the perigee which is allowed for in that 
Siddhftnta but not in the others, is 102“ 45' or, in solar days, i 04-25093 days. This amount has 
therefore to be added to the number of days expired in the solar year at a given moment in 
order that the sun’s anomaly for that moment maybe correctly expressed in days. From the 
sum, 2-1707 days have to be deducted for Sodliya. Thus the equation entered in Table 
IX (c) against the 182nd day of the solar year is the equation which really belongs to 
the following mean anomaly: vie., 182 days plus 304-25098 days minus 2-1707 days, that 
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Is, an anomaly of 284-0802 days : the latter figure, which is not required in practice, has 
wholly disappeared from Table IX (e), and the equation is simply entered against the day 
of the solar year for which, in practice, it is likely to be required. 

254. For nakshatras, the following formula was used: (moon’s longitude minus 
sun's longitude) plus sun’s longitude = moon's longitude for nakshatras. As moons minus 
sun’s longitude is expressed according to the ratio 360^ = 29'53059 days, the sun s longitude is 
expressed in the same ratio. Solar days arc thus expressed in terms of the synodical month 
and the result of the reduction, after allowing for sodhya, is exhibited for whole day s 
in the last column of Table VIII, “Sun’s longitude for Nakshatras”. Fractions of solar 
days can be converted into lunation -longitude by means of the third multiplication table in 
Table V. The first two multiplication tables in Table V were originally intended to be of use 
in determining the ending moment of a yoga or nakshatra, but in practice, eithei Table XI 
or Tables XVU-A and XVII-C will be found much easier and handier than 1 able V for ^ the 
investigation of all kinds of problems connected with nakshatras and yogas. Table XI is 
referred to in Secs. 263 to 265 infra and Tables XVII-A and XVII-C in Sec. 266 infra. 

255. The moment of sunrise for any latitude and longitude in India can be ascer¬ 
tained by means of Table XIII, based on the rules and table of asus given by Professor 
Jacobi in Volume I of the Epigraphia Indicct, Professor Jacobi has himself given cctaiee 
tables for sunrise in Volume II of the same publication, but the results achieved by means oi 
those tables can, it is believed, be more easily arrived at by the present Table XIII. I oi the 
purpose of determining the equation of time for each day of the solar year, the sun s equation 
of the centre, according to Table 1.X (c), was used, with the sign changed : likewise the asus 
given in Professor Jacobi's table and reproduced in Sec. 76 supra, had to be suitably 
modified. 

Thus (according to Professor Jacobi’s table) in thelOtli degree of Northern latitude 
80 degrees of Sign 1 of the Zodiac take 1544 asus or 154*1x4 seconds of time to nsc, 
or in lunation-longitude, 

( x 29*58050, or 2-45088 units of space take 1544x 4 seconds of time to rise ; 


1 unit of space takes ^^ = 1544 x 1-62 = 2510 seconds. 

This 2510, then, is the factor by which each day's equation of the centre according to 
Table IX (c) should be multipled (so long as the sun is in the first Sign) in Order to give that 
day's equation of time. 

And generally, all the asus in Professor Jacobi's table were multiplied 
bv_ *■ -=1-62 and the factors thus obtained were multiplied again by each day’s 

u j 2- jufiQSB T 

equation according to Table IX (c) in the present work : the result was each day's equation 
of Htne in seconds as entered in Table XIII oi this work, The same result could of course 
have been arrived at directly from Table XVII-A, “ Sun’s Equation in degrees for each day 

of Solar Year", _ . 

256- For using the tables in Epigraphia Indica, Vol. II, the suns longnude (first 

sidereal and then tropical), corresponding to a given day oi the solar year, has to be first 
determined from special tables in Vol. 1, Epigraphia Indica ; then the vimidis given under 
each degree of latitude and for each Sign of the Zodiac in Vol. II, ibid. , have to be multiplied 
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y the equation of the centre, which in turn hast to be calculated from the sun's mean anomaly, 
applied with proportional parts to Special Table XX1V-B in Vol, I, Epigfapkia Jndica \ only 
then can the moment of sunrise for a given day in the solar year be ascertained. 

257. In the present Table XIII on the other hand, the moment of sunrise for any 
day of any solar year is obtained by simply adding a figure in the column “ Tropical Longi¬ 
tude ” to the figure opposite the given day of the solar year in the column "Equation of 
Time ” ; and the result is the correction, in seconds of time, to be applied to mean sunrise at 
Lanka (6 a.m.) to determine the local sunrise for the given latitude. 


253- Column 8 under each degree of latitude in Table XIU is a further step 
towards simplification, for it gives, for the 80 years ending 1920, the total correction to be 
applied to mean Lanka time in order to arrive at the local time, for each of 80 important 
places, including Calcutta, Madras and Bombay. In this column the difference in time 
corresponding to the longitude of each place, measured from IJjjain, is added to the correction 
for sunrise for each day of the solar year and for each degree of latitude. 

Example.—AsMdlta Sukla 12, Kaliyuga 8585 ( expired ) A.D. 484- 

259- A single test problem, the same as that selected by Mr. Dikghit in his Intro¬ 
duction to Dr. Fleet's Gupta Inscriptions as well as by Professor Jacobi in Vol. I of 
Epigraphia In die a, will suffice to demonstrate the absolute reliability and extreme 
simplicity of the above processes as carried out in the present work. The problem is to 
determine the ending moment of Astuidha sukla dvddasi in Kaliyuga 8585 (expired), 
A-D. 184. The ending moment has to be determined (a) for Lankit and ( l >) for the latitude 
and longitude of Eran (Lat. 24' , Long. 78 15’). Lastly, the problem has to be worked out, 
first according to the Sunja Siddhduta, and then according to the First Ary a Siddhmta■ 

SUJRYA SIDDHANTA. 


Keferenws lo Tables, 

; Days of tiolar Year, 

; 

Moou'h menu Anomaly 
in flny s. 

(Table X): Kaliyuga J A.D. 4 Hi ; * Mar oh Itf'SJaiii* 

First New Moon in Solar year 

24*8900 

4*494 

(Table VIII) : Ashadha sukla 12 

70*8734 

15*764 

** _ vY 

Table IX (c) ■ ®’s Eqn. for 95*26 days of Solar Year = 
Table,IX {b) *. Cs Eqn, for anom. of 20*212 days = 

95*2684 

-*0455 
+ '4188 

20*258 
(®’s Eqn.)— *0455 

20-212 

* English month, day, and fraction ot day marking 
com me ncemen t of solar year 

+ '3683 -+ "3683 

95*6317 
*March 18*2212 

113:8529 

■ 


Our result is : the tithi ended at ’8529 of a day, i.e., at 51 gha$ikas 11 palas on the 
118th day of the English Calendar, counting from 1st March. 
























The reader wilt be pleased to note that this absolutely correct result lor the 
ending moment of a tithi is obtained by simply adding up six or seven figures from I ables 
Vm, IX, and X, and that absolutely no other process is required for any tithi in any year. 


260 , Now, by Table VIII, the 113th day of the English Calendar, counting 
from 1st March, is 21st June ; 

by Table XIX, *8529 of a day=5l ghatikas 11 palas ; 
by Table IV we arrive at the week day as follows :— 

Co-efficient of 400 A.D. ... 2 

Co-efficient of odd year 84 ... 0 

Co-efficient of June •*. 3 

Day of the month ... 21 


20 


Since 26, divided by 7, leaves remainder 5r= Thursday, the final answer is 
Thursday, 21st June, A.D. 484, 51 ghatikas 1 1 palas after mean sunrise at Lanka- 

Norn— Tiiis is tfce absolutely corruol ending numicfit, accord ini; to Mr. Dikshit i bnt Professor JanoM arrives at 
•L result |SwX. T«mI« totter result, ( to+ ©to Kqu. must t* added m m fcMNNrti 88) 

.. . i, tuVin- ascertaining ©to Eon-, just as 0 ’s Mb. is in the actual working m&, Jddoa n> J saiitnn. before 
iisiSiaining (fs Sipi. This extra step, however, is » nicety seldom reunited in praotwe, «u»* die error on tins Mteount 
□an never excetul G pains, See fcee. 212 *wp 

To determine the ending moment ok the above tithi in true local time a l HRAN. 

261 . We first of all find the sun’s sidereal longitude for 95'85 days, for which 
purpose we deduct the sodhya, 2’17 days. Remainder, 94 days nearly. 

We turn to Table XIII and bring down the entry under Latitude 24 correspond¬ 
ing to the 94th day of the Solar Year, for 0’s trop* long, and the entry corresponding to 
the 05th day for the equation of time. 

(1) Equation of time (95th day) : + 148 seconds oi time. 

(2) ®'s tropical longitude {94th day’)' +2647 seconds ot time* 

(3) To these figures from Table XIII we add the time-difference for the longitude 
olEran ( + 2-53 degrees Ujjain longitude), namely, +2*63 * 240 or+608 seconds of time. 
Total: +1484 2647 + 608= + 3403 seconds of time. 


Now 3408 seconds of time, divided by 60, arc 56 minutes 43 seconds or *0393 of a 
day. Adding this to the mean Lanka time already arrived at, vis., '8529, we obtain, as true 
local time at Eran for Ashidha Sultla 12, 3585 Kaliyuga, '8922.of a day or 58 ghatikas 
32 palas which is exactly the same as Mr. Dikshit s result. 


ACCORDING TO lat ARYA SIDDHANTA- 


262 The simplest way of arriving at the ending moment of the above tithi according 
to the first Arya Siddh&nta—and this was apparently the method adopted by Mr. Dikshit—is 
to deduct from the ending moment, already arrived at, the difference between the Sodhyas of 
the S&rya and Arya Siddliflntas (2-1707 days minus 2 1476 days='0231 day), this being the 

* Notf — In the solar year, K Y. wo muk*; ru> for the difference between;© V sidereal anti 

tropical longitude because in 3600 K,Yonly 15 year* later, Ibe ©’& fcldereal coiiaeided with iLu ©’* tropical 
longitude* 
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y difference between the Sfirya and Arya Calendars at the epoch B585 K.Y. We thus 
obtain'8530 day less'0231 day = '8299 day- 49 ghatikas 48 palas (Table XIX), This is 
exactly Mr. Dikshit’s result for the mean Lanka, time of the ending moment of the tithi 
according to the 1st Arya Siddh&nta. We may make the same deduction for true local time 
at Eran according tc the same Siddbitnta, and obtain Mr. Dikshit’s result for this also. 

Not el—T here was also a, difference of * 001 of a day, U r., 1£ ttfcfcutes or t palas bo tween the commonocmont of 
the aolar year, K,Y* pm, according to ihe Bury* and Arya Siddhautaa (vide Tillies Tj and VII ii* fcha present work) ; 
but apparently Mr. Dikshit neglected this trivial different. 

CHAPTER XXVIII. 

CONSTRUCTION OP TABLE FOR NAKSHATRAS AND YOGAS 
263. Table XI contains a very easy method of calculating directly the absolute 
ending moment of a nakshatra or yoga. 

The interval between new moon and any particular nakshatra n may be expressed 

by the formula 2 - 9 -~- 3 -~ + nxd. 

q 

where A is the sun’s longitude at new moon, expressed in terms of a lunation as in the 
last column of Table VIII, n is the numerical order of the given nakshatra, counting from 
Revatt, d is the mean duration of a nakshatra in days, and q is the ratio of the length of the 
synodical to that of the sidereal month. 


The above expression may be expanded into 

| 29'5306— ^/+ al —2T707 ^ x m j- X ^ + « x d, 

where / is the moment of occurrence of the first New Moon in a Solar Year, as given 
in Table X a is the number of lunations completed since the commencement of the 
Solar Year,'/is the period of a lunation in days (i.e., 295306 days,); 2 1707 days are the 
sodhya,m is the factor for converting Sun’s longitude into lunation space, according to Table 

V (last column); \ is the factor used in the 1st column of table V ( U, ) and nxd 

is the collective duration in days of Nakshatras counted from Revatt up to the end of the 


given Nakshatra. 

We may expand the above expression again as follows: 

29’5306x - +2'l707xmx \ +nxd-fxmx \ -alxmx ^ 

Nowall these expressions connected by + or except, fxmx- may be calculated 
mice for all for every Nakshatra \n the lunar year, for 
29 5800X--—‘27'32167 ; 

3T707xwxVu 36237 ; 


And the expression {T6237 + wx d-alx m x -*), when calculated for each Nakshatra 
becomes one of the figures given in Table XI under “ Interval between New Moon and 
each Nakshatra". 

There remains / xmx^-, whose maximum value is 29 , 5306x?»xi -= 2-20891 (the dif¬ 
ference between 29 ’530. 187940 and 27321 674163, the lengths of the synodical and sidereal 
months). 




The values of / x m x -.less than the maximum, may be calculated by means of 

J J T 

the Nakshatra correction Table in Table XL 

Accordingly all that we have to do, in order to know the mean ending moment of any 
Nakshatra, is to take the corresponding figure from the “ Interval " l able XI and deduct tie 
value of fxmx~ as obtained from the “correction” table in Table XL 

N.B .—The oorreniton tables might have boon niikilo additive taMead of subtraotivn. by (i) Mbtifonog “ ,l th< j 
quantities in the correction tables from 8-80K90 in Hie case of Nsksliairw nivi from 4-1103 fi in (Uo case n ogas, a-i 
(3) subtracting 2-20BOO and 4-11036 respectively from all the intervals m the body of f able XI. ils W1 ,l U1 ‘ M - 

to in a future eihtion of tiie wort, should a second edition bn called for. . . . 

264. Thus, supposing the mean ending moment of Multi Nakshatra in the mo t 
of (lunar) Karttika in A. D. 191A is required 

The mean ending moment of Karttika New Moon is {by 1 able X) Novernbei 2 -10 
The integer and first two decimal pjaces of the Inieual i i 

*»■ Karttika Mfila " (1 able XI) t>T3 

Nov. 8'48- 

Induct fxm x i.e., the equivalent of 25-01 according to the correction 

table in Table XI; l'87 + ‘07 = I’94. ~ 

Nov. 6'49 

This is the mean ending moment of the Nakshatra Mila in Lunar Karttika, A.D. 1910. 

If we want the absolute ending moment, we calculate the anomaly . 

Moon’s mean anomaly at commencement of Solar Year 

Add increase of anomaly up to KBrttika New.Moon H 866 


Days. 

O'ofo 


Add “ Interval” less /xmx 


4-19 
10-59 ^ 

Corresponding Equation for Nakshatras (Table IX-ft) ... +' 24e 

Adding this equation to the mean ending moment, Nov. 6'49, we have Nov. Cr 74 or 
(by the Eye-Table) 44$ ghatikas after mean sunrise on Nov. G, A.D. 1910, We could, of 
course, if we had liked, have calculated the absolute ending moment to four places of 
decimals instead of to two- 

265 . Yogas are worked in the same manner, by using the corresponding portions 
of Table XI, U, by deducting from the « Yoga interval 11 (for the given lunar month and 
given Yoga) the correction for the Solar Year according to the Yoga correction table in 

Table XI 

266 . When a Yoga and Nakshatra are cited with the titm as in the example in 
0g snjYj'Q^ j* \vi)l generally be enougn to ascertain the nakshatra and the yoga which 

were concurrent with the tithi and this can most easily be done as follows 

Sun’s anomaly at ending moment of tithi, 203-81 days. 

By Table XVII-A, the ©'s longitude corresponding to 203 days is 
J —•— -SI day is 


XV1I-C, 


197-94° 

■31° 


The tithi being the 9th, the moon’s elongation was 9 x 12 s : 


198-25° 

108-00° 


Total 306-25° 







^3^ 
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This (by Eye-Table) is the longitude for Nakshatra Dhanishtha 

For Yoga we add 2 x Sun's Longitude to Moon's Eioogati^in 

That is, the yoga longitude is 108*00°+ 2* 198*25° = 108*00M-393*^0° ==504v>0 

Dedueti ng 30O ' wh ieh is one c om p le te revolut i on, we have 5»050 — 30Q fJ — 144**50 ^ 
which (by Eye-Table) is the Longitude of Na 10 Gun da Yoga. 

267 . When we wish to find the ending moment of a Nakshatra Or Yoga, we should 
apply Table XI as follows :— 

Incur example, the mean tithi ended at 8*86 days after Kdrftika New Moon. The 
age of the first new moon in the solar year being 20 27 days, the corresponding Nakshatra 
correction is (by Table XI) t 50 + “02= 1*52^(by Eye-Table) 1 day 31 gh&tikas and the Yoga 
correction (by Table XI) 2'78 -k 04“2'82^2 days 49 gluitikas. 

From Table XTA under coh VII K&rttika we obtain— 

Halts hatva. Yoga, 

d, gh. p, . dp gh. 


No, 23 Dhanishtha 10 
Deduct correction 1 


10 

31 


59 No, 1 


Vrfddhi 11 
2 


24 

49 


P- 

59 


N.B —The coiticklunce o f a 
parifciiiav Yoga with a ptn t.h 
cular N&foiha&fa happens only 
. once a yeai’n we could, by 
' moans of this coincidence* 
di^OOYfst the month and tho 
tithi even if these wore not 

8 40 8 30 J quoted. 

This is the Tithi interval, S d. 51$ gh—1U gh. This is the Tithi interval 8 d. 51$ gh.-l.55 gh, 
We can, with the last line of corrections, use for the Nakshatra and Yoga the 0’s 
and it’s Anomalies already found (Sec. 98) for the tithi, i.e., 0’s Axiom. 206 days 18$ gh,; 
5’s Anson. 25 days 16 gh. 

Our Nakshatra Eqn, will be that for CsAnam. of 25 d. 16 gh. less 11$ gh„ or for 25 d. 
4j gh.: Eqn, (Tab. IX-/) is + 11$ gh, 

Our Yoga ®’s Anom. will be 206 d, 18$ gh. less 15$ gh. or 206 d. 8gh., for which 0’s 
Yoga Eqn. (Tab. IX-*) is -1- 7 gh. 42 p. 

Our Yoga <t’s Anom. will be 25 d. It! gh.—1.5$ gh.==25 d, $gh. for which (’s Yoga Eqn. 
(Tab, IX-t) is + 10 gh, 55 p. 

The sum of O’s and <t’s: Eqns, for Yoga is + 7 gh. 42 p, + 10 gh. 55 p,= +18 gh. 37 p. 
These equations can be added to the mean ending moments of Nakshatra and Yoga. 

The equation being added to Nakshatra mean ending moment, we have, as the 
absolute ending moment of the Nakshatra, Oct. 19*76, if,, 1,2$ gh.—11$ gh, +11$ gh. 
-=42$ gh. on 19 Oct. A.D. 1474. 

The Yoga ended at 42$ gh. — 15$ gh. + 18$ gh. = 45$ gh,, when tithi also ended 
(vide Sec. 98). 

Now Dhanishtha Nakshatra ends when moon’s longitude is /lOtl"7 3 (Eye-Table) and 
since the moon is said to have been in Kumbha rasi, her longitude must have been between 
300° and 330' (Eye-Table). 

Since the event happened between 300 and 308'7 degrees of moon’s longitude, the 
exact hour is defined as being less than 30 glmtikas before the end of the Nakshatra (since 
by Table XVII-D the moon’s long, increases by 6'7" in ‘50 of a day), 

IY,R —With rnforenoe U* line ^ of Sec. 98, iha Tithi being die lath, the h&rarui list in Tablu JJ I) must 
been KmtUvm am 1 must bar a ended at the same moment as the 9th tiHit (for the reason ^plained in Seo, 55 supra)* 








CHAPTER XXIX. 

INVESTIGATION OP ADHIKA AND KSHAYA MONTHS. 

268. Adhika months are the cream of the Indian Calendar, while kshaya months 
are its crime de la crime. Figures of speech apart, it is certainly true that the success or 
failure of any computer in deducing adhika and kshaya months is the measure of his 
success or failure in dealing, as a whole, with the Indian Calendar. How tar the present 
method satisfies this ordeal, will be for competent judges to decide. 

269. Two independent English lists of adhika and kshaya months are at present in 
existence, the first by Prof. Chhatre (reproduced mind. Antiq ., Vol. XXIII, pp. IOd-IOS}, 
and the second by Messrs. Sewell and Dikshit. The lists in Patel Is Chronology and 
Cunningham’s Indian h,ras are obviously copied, without check, tiom Chhatre whose 
reputation was and is, sufficient to justify such a procedure. 

Messrs. Sewell and Dikshit certainly exercised an independent and erudite 
judgment in revising Prof, Chhatre’s list, and they declare, in several parts of their work, 
the indubitable superiority of their list to that of Chhatre. 

270 - For the purposes of Table X in the present work, it was necessary to weigh 
carefully the merits of Mr. Chhatre’s and Mr. Dikshit’s calculations wherever they differed, 
The palm must no doubt be awarded, as a general rule, to Mr. Dikshit, but he seems to 
have failed, by oversight, to take notice of the kshaya months in A.D. 507 and A.D. 751 
which are investigated below. 

Adhika Months. 

A D. 629 

271 . In regard to this year Messrs. Sewell and Dikshit are at some pains to explain 
(under Additions and Corrections, p. lot) ot “ Indian Calendar ) that Chhatre s entry of Adhika 
KArttika is wrong and that their own entry of Adhika Asvina is correct. Let us verify this 
statement, and in so doing, note the comparative brevity and simplicity ot our method 

Days. 0's anil { 's Equs. t { ’a Anom. 


First New moon in Solar Year A.D, fi29, 1 O'2145 2G‘i;>6 

Add for 7th New moon 177'1835 —‘172 11'850 

-- -342 - 

187*3980 - 32'312 

— '514 —'514 —'172 0’sEqn, 


7th or TulA Sankr&nti 186‘9S55: 18G'884 32’140 

27'555 


4'585 

The 7th new moon was therefore Asvina, and obviously the (5th new moon also was 
an Asvina ; so that the Adhika month was, as stated by Messrs. Sewell and Dikshit, Asvina, 
not as stated by Chattre, LArttika. 

13 
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&.D. 079. 

272. In each of the next two cases Mr- Cbhatre was out of reckoning by a very 
small margin. For A.D. 979 Messrs. Sewell and Dikshit have given Srdvana as the Adhika 
month, whereas BMdrapada is the Aclhika month in that year according to Prof. Chhatre's 
list, The calculations must in all these cases be made by the Surya StddMnta and the 


foot -note to p. (9) of the text should be applied. 

Day b. I’s Anomaly _ 

First New moon in Solar Year A.D. 970, 7'5640 5-023 

Add for 5th New moon 118* 122S 7'9(H 

125-6872 12-927 

Sum of ©'sand C’sEqns.: —‘1250 “-1005= -‘2264 —‘126 ( 0 ’s Eqn.) 

5th or Simha Sankrfmti 125-4755 -, 125’4608 12-801 


The Adhika month was Srdvana by '0147 day, i.e., nearly one ghatika, and in this 
instance Messrs, Sewell and Dikshit are right. Our Table X shows Adhika Sr&vana. 


A.D 1199, 

Dajs. 

{ ’0 Aaom. 

First New mocm in Solar Year 

3-3683 

8‘539 

3rd New moon in „ 

59-0612 

3-952 

- 

62-4295 

12-491 

+ '055 {©’s Eqn.) 



12-546 

Sum of ©’s+<C’s Eqns. +’0655--1261«-'0706 

- -0706 


3rd or Mithuna Sankr&nti 62-3555 : 

62*3589 



The Adhika month, 3rd new moon, was Ash&dha, as stated by Messrs. Sewell and 
Dikshit, not Jyeshtha, as determined by Chhatre. Our Table X shows Adhika Ash&dha. 

It happens that this very interesting Adhika month, the 3rd lunar month in 
the year AD. 1199—1200 is quoted in a South Indian inscription, discussed by Dr. Fleet at 
p 15G of the Indian Antiquary , Vol. XIX (1890). In the inscription itself the Adhika month is 
identified as Ash&dha, not as Jyeshtha. Of course the margin of difference is so small 
(5 minutes), that a calculator might, without being convicted of error, place an adhika month 
of this description on either side of the Sankr&nti. If we did not know that the difference 
was so small, we should be at a loss to account for the discrepancy between the state-, 
ment in the inscription and Prof. Chhatre's list. As it is, a more striking instance cannot 
be imagined than this actual one, to demonstrate the value and importance to an epigraphist 
of a knowledge of how to calculate tithis accurately. 
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Kshaya Months. 
&.D. 507. 


<SL 


hj.Uw‘ <W<\ ■:; ■ ' ■/ 

First New moon in Solar Year 
Add for 8th New moon in Solar Year 

Q’fl mid (['s 

Days. liijtm. 

10-1256 —■129 

2067141 —-064 

It'» Anom. 

14-587 

13-832 


(1) 8th or Vrischika Safrkr&nti 2i(k$289 

210'8397 —■-193 =216-6407 

28*419 

27-555 




0-864 
— -129 

(0*s eqn.) 



0-735 


Add for 10th New moon 

+ -039 

59-0612 —'355 

0-864 

3-952 


(2) I Oth or Makara Sankranti 275-037 : 

275 0009 —-316 =275'5849 

4-816 
+ -039 

(0 F a eqn.) 


+ ■120 

20-5300 —412 

4-855 


Add for 11th New moon 

4-816 

1*976 


(3) 11th or Kumbha SankrtLnti 305-085 : 

305-4315 —’292 =305-1395 

6792 
+ -120 

(0’& equ.) 



6-908 



273. From (J) it follows that the 8th new moon was K&rttika and it is apparent from 
the time of occurrence of that new moon (J ghatika before the end of the solar month) that 
the 7 th new moon also must have been a K&rttika, 

From (2) it follows that the 10th new moon was Pausha. [Foot-note to p, (9) of Text.] 
From {8J it follows that the ilth new moon was Ph&lguna. [ Do. do. ] 

.*. The new moon between Pausha and Ph&lguna, viz., Mdgha, was kshaya in this year. 


It is also evident from the time of occurrence of this PhiUguna that the 12th new 
moon also must have been a Ph&lguna. 

Against this year Messrs. Sewell and Dikshit have noted only “ Adhika Phalguna ", 
whereas Ch'hsttre mentions also a kshaya month, Pausha. We have just seen that the kshaya 
month was really Mdgha, which is accordingly noted in our Table X. 

Nor would the case have been different under the Arya Siddhflmta, since, as we 
remarked in the foot-note to Sec. 161 supra, the new moons under the Arya Siddh&nta at 
this epoch occurred only 0231 of a day belore the S&rya SiddhAnta now moons, and this 
would have made no difference as regards adhika and kshaya months in the present case, 
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AJD. 751. 

274. Only an Adhika Chaitra without a kshaya month is noted in this year 
by Messrs. Sewell and Dikshit, whereas Prof. Chhatre notes Adhifca K&rttika and Adhika 
Chaitra besides Mftrgaslra kshaya. Let us work for the. different new moons:— 

0's and (J (£ r s A nom. 


{ 1 ) Beginning of 7 th Solar month X 88 9355 : 187*4869 


Add for 9 th New moon 


Days. 

B'juS. 


10*3034 

-■172 

26-321 

177-1836 

-*304 

11-856 

187*4860 

— *476” 187'011 

38 ■ 177 - ■ 172 [©’« Eqn.) - 27-55 
= 10-450 

27-555 


”*128 

10*622 

28*5306 

”■133 

1*976 

217*0175 

-*261=216*756 

12*598 — *128 (0’s Eqn) = 12*470 

29-5306 

_ 

— U< 

+ ■077 

1*976 

246*54Sl 

+ ■025 = 246*573 
+ ■040 

14*574 - *052 (0’s Bqu.) = 14*522 

29*5306 

+ *335 

1*976 

: 276*0787 

+ •375=276*454 

16*550 + -040 ( 0 ’s Eqn.) = lfl-500 


+ 120 


29*5306 

+ •385 

1*076 

305*6093 

+ *5u5 

18*526 

305*6003 

+ •605 = 308*114 
+ '169 

18*526+*120 (0’s 18-664 

29*5306 

+ *412 

1-976 

335*1309 

+ *581 =335*721 
+ *176 

20-502 + -169 (0’s Eqo.)«20-671 

29-5306 

+ *357 

1-976 

364*6705 

+ *533 = 365-203 

22*478 + -176 (O'* Eqn.)=22*654 


N.B _ T&e above is a coiiTement Autl concise method of working for Adhika elihI JCtltaya months. 

From (1) and (2) it follows [applying the rule in foot-note to p. (0) of the Text], that 
the 7th and 8th new moons were both K&rttika, the first of them being Adhika. 

From (3) it follows that the 9th new moon was Pausha. 

The new moon between Karttika and Pausha, viz., Margastra was kshaya and 
it is accordingly noted as such in our Table X. 


From (4) it follows that the 10th new moon was Mug ha. 
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From (3) it follows that the 11th new moon was Phalgum. 

From (6) and (7) it follows that the 12th and 13th new moons were both Ckaitra 
the first of them being adhika. 

It would appear that by oversight Messrs. Sewell and Dikshit failed to take account 
of these facts, notwithstanding that Prof. Chhatre had mentioned them. 

AD. 1963 

275. Messrs. Sewell and Dikshit, after noting that the last Kshaya month before 
our time was in A.D. .1822, go on to remark “ We are led to suppose that there will be no 
suppressed month till at earliest A.D. 1944, and possibly not till A.D. 1*3 . 

There is no reason why the matter should be treated as one for conjecture, since 
anybody familiar with the present method can calculate that the next ^month wtll he 
in A.D.1963, as we have indeed noted in Table X. 1 here will be another lit A.D. 1.182, as 

noted in the same 'Fable. 



CHAPTER XXX. 

CONSTRUCTION 01- PLANETARY TABLES XVU AND XVIII. 

276 The mean sidereal periods, used in Tables XVII andXVIll, are those of 
modern European astronomy adjusted to the Indian sidereal year. The follo wing tabic com- 
pares the sidereal period of each planet, ordinarily given m Indian astronomical works, with 
that adopted in this work as well as with the results of modern astronomy. 


Planet. 


Mars 

Mercury 

Jupiter 

Venus 

Saturn 


Indian 

Sidereal period. 


Days. 
386*997 49 
87' <X>9702 
4332-320(1 
224-(198388 
10768-7780 


Modern 

Astronomy 

(Encycl. Brit.) 

Days. 

6S6'979645 

87-909258 

4832-584821 

224-700780 

10759-219817 


Figure adopted 
in this work. 


Days. 

(180-98814 

87-90939 

4332-92322 

224-70169 

10701-30664 


S77 In the first place it was thought unnecessary to Observe in regard to planetary 
Sidereal periods the same scrupulous adherence to Indian authorities which is incumbent in the 
of the solar year and the moon’s synodical month. In the next place, the difference in the 


case 


length of the sidereal year between Indian and modern astronomy results in a slight displace- 
" of the starting point of Indian celestial longitude, which displacement amounts to 7 6’26" 


ment 



( 102 ) 

50 years and should be added to the precession, amounting, according to modern 
astronomy, to it' 52’27" for fifty years. The total difference between Indian sidereal and 
modern tropical longitudes is thus 4f? 58'63" for 50 years or 59" per annum, while 
Bh&skara’s estimate of the precession, 59-9007'' per annum, is only slightly larger. 

278 . Jf the slight annual displacement of the aero point of Indian longitudes, 
which is a practical postulate of Indian astronomy, however unrecognized in theory, is applied 
to the sidereal places of planets, their mean sidereal periods will have to be altered as shown 
above. In this manner alone will it be possible to apply to the planets the same precession 
as ts applied to the sun, for the purpose of converting sidereal into tropical longitude. 

NJ1, By taking Ibis slight liberty with tbe mean sidereal periods of plajneta, tb« bx&et agwomeat of the mean 
pljuve of any planet with ils placo in motto* it astronomy is secured* and* the serimis <1W organ cob between the two sterna, 
commented on in Whitney's notes on the Burm Bt&tUwnta have been elfectnaHy avoided. As a result, die place, whether 
mean or actual, assigned to any planet in fables XVII and XVIII, may not tally o sadly with Indian ualcnWiotto, but 
the dificrtvncie will generally be jVnimi to be very ,slight, while there is an obvious advantage in having for every j ofmbto 
epoch a mean place for each plan^i, Mehth al wiiii tto asaigmid to it by modern an tronomy. 

KjASW. ‘ .. . y: ( v Sty 

279 The planetary anomalies and annual equations, which were used for Tables 
XVII and XVIII of this work, were taken from PVarrun’s Kiila Sankalita and are ascribed 
by that author to a local Telugu Astronomer of the time, called VdvilAla Kuchinna. The 
tables are no doubt old-fashioned, but they are handy and sufficiently accurate for the 
purposes of Indian horoscope-chronology. This is the main reason for resuscitating them 
into present-day use, 

280 ' The figures as to longitudes of apses and nodes and the greatest apparent 
latitudes of planets {Table XVII) are taken, partly from Warren and partly from the 
Siddh&nta Siromani. 

PART IV—PLANETS AND PLANETARY CHRONOLOGY. 

281. Indian astronomy reckons nine planets, spoken of collectively as navagnihas, 
namely the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Rahu and Ketu, It will be 
seen that the first seven are named in the order of the days of the week* and this is always the 
order in which they are referred to in Indian astronomy. Rahu is another name for the 
moon’s ascending node, one of the points at which the moon's orbit cuts that of the Sun 
(the ecliptic), the other point, or the descending node, being called Ketu. An eclipse cannot 
happen except when the moon is at either node and the sun is at the same or the opposite 
node; hence the popular legend which depicts Rahu as a dragon swallowing up the 
moon or the sun at the time of an eclipse. All the planets, except Rahu and Ketu, move 
like the Sun, from West to East in their apparent path round the earth. Rahu moves in the 
opposite direction, and ketu is always assigned a position 180 from that of Rahu. 

282 . All the data necessary for calculating the geocentric longitude and latitude 
of the five planets, Mars, Mercury, Jupiter, Venus and Saturn, are given, at pages 200 to 
206 of the Tables (Table X VII). 
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283 The longitude of any-planet is its distance, measured in degrees, from an ai bi- 
trary point in the ecliptic, which point may perhaps best be defined, as the 0 point of the Sun s 
mean longitude. The Sun’s mean longitude is always 0 at a certain part of the Indian Solar 
Year, namely, at 2'1707 days from the commencement of each Indian Solar Year: while at the 
moment of commencement of the Indian Solar Year, the Sun's actual longitude is 0. i he dif¬ 
ference between the Sun’s mean and actual longitude at any time is bis equation of the centre, 
and this difference is due to his varying pace at different times of the year as he journeys 
round the earth. The Sun’s mean longitude and equation for every complete day of the Solar 
Year are given in Table XVITA (pp. 207, 208), and these are most important data in Indian 
astronomy, Table XVIl-C (p. 209) gives the increase of the Sun’s mean longitude for hundredth 
parts of a day. 

984. The Sim’s mean longitude at any moment is ascertained by deducting -2*1707 
from the number of days and fraction of day, elapsed since the commencement ol the Indian 
Solar Year, and applying to the result the Table of Sun’s longitude (Table VII-B, p. 8). 1 in¬ 

difference between the Sun’s longitude thus calculated and the longitude for the same moment 
given in any European Nautical Almanac , is the true Indian precession, and this difference 
should always be added to the longitude of a planet given in this work in order to ascertain 
the corresponding longitude according to the Nautical Almanac. 7 lie following table gives 
the precession to be added to Indian celestial longitudes at various epochs since A.D. 520 
(when the European and Indian longitudes coincided), in order to arrive at the European 
celestial longitude, The rate of precession adopted for this table is 1 degree for every 
611 years, or 69" per annum, the rate arrived at in Sec. 277 supra. 

(The European longitude is called the tropical longitude of a planet from its being 
regulated by the tropical year, whereas the Indian longitude is generally cabed a sidereal 


A.D. 

| 

Kaliyuga. 1 

jfnUian 
Precession jn 
Degrees- 

1 

AD. | 

1 

Ifaliyuga- 

Indian 
Precession in 

Decree a* j 

A.D. 

Kaluga. | 

Indian 
Precession 
in Degrees, 

520 

551 

581 

611 

8621 

3052 

8082 

3712 

0-0 

05 

1*0 

V5 

1030 
1071 , 

1102 
1132 l 

4141 

■1172 

4203 

4233 

8- 5 

90 ; 

9- 5 l 

10-0 1 

1561 

1591 

1622 

1653 

4662 ! 

4602 

4723 j 

4751 1 

17- 0 

17*5 

mo 

18- 5 

642 

673 

704 

735 

8743 

8774 

3808 

3836 

2*0 

2’f> 

30 

35 

1163 

1194 

1226 

1256 

4264 

4295 

4326 

4366 

10- 5 

11- 0 

11-0 

12-0 

; ■ 

1684 

1715 

1745 

1775 

4735 

4816 

4H4S | 
4BTS ! 

19'C 

m 

20"G 

20-5 

765 

796 

826 

856 

8066 

3807 

3927 ' 
8987 

4-0 

4-5 

Et> 

5*5 

1285 
IZIB ! 
1347 | 
1377 ! 

4336 

4417 

4448 

4473 

1 12-5 

12-0 

18-fl 

14'0 

1806 

1837 

1867 

1898 

4907 j 

4933 j 

4 96S ; 

499!) 

21-0 

31-5 

22-0 

22-fi 

867 
018 
y io 

9B0 

1Q10 

3988 

4019 

4080 

4081 

4111 

1 

6*0 

6*5 

?0 

75 

SO 

1408 

1439 

1469 

1500 

1531 

4509 

4540 

1 4870 

! 4001 

| 4632 

14- 6 

ir.-o 

15- 5 

16- 0 

16-5 

1929 

1960 

1990 

2020 

2051 

5030 

5001 

50!U 

5121 

5152 

23-0 

23'5 

240 

34T> 

25 “0 


285. We will r 
are to be used in practice. 
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YV The mean longitude of a planet at any moment is obtained by adding together its 
ongitude at the commencement of the century, the mean motion for the given odd year, and 
ting mean motion for the given da}'. Thus for 202*54 days of the Indian Solar Year, A,,D. £*61 
{Kaliyuga 4062) we have— ^ 

Mars' mean longitude at commencement of K.Y, 4001, 79*4873 

Mar's mean longitude for 61 years, 155*72 
„ „ „ 202 days, 105*85 

„ >, » *54 day, *2830 


Answer 341* 34 

286. This is the mean longitude of the planet in his path round the Sun, though not 
his longitude, as he appearsYo us from the earth. To obtain this, which is called the geocentric 
longitude, and which is the longitude usually cited in Indian chronology,'we have to perform a 
fairly tedious sum. So far as the geocentric longitudes of the planets from A.D, 1840 to 
A..1X 1919 are concerned, the reader is saved the trouble of doing any such sum, because the 
geocentric longitudes, as finally determined for Lankft Sunrise on every tenth day in each solar 
year from A.D. 18-10 to A.D, 1919, are given in a handy form at pages 210 to 225 (Table XV III), 
so that all he lias to do to ascertain the position of the planets in a horoscope, say, lor April 13, 
A.D. 1911, is to look up the particular day of the Solar Year (in this instance 0 day against 
A.D, 1911 on p. 224) and set down the positions of the planets as follows :•— 

Sun, 357° + *4+ 27- 360*1 or 0T in Mesha; 

Mars, 298*4°, i.e., 28*4 in Makara ; 

Mercury, lO'S 11 in Mesha; 

Jupiter, laS'd’, i.e., 18 * 8 ° in Tula; 

Venus, 31*8°, i.e., T8° in Vrishabha; 

Saturn, 11*3“ in Mesha; 

Rahu (Table XVI1-B), A.D. 1911 : 21*90° in Mesha. 

-Only mvm places, ami not autu&la, avtv catantai&l for Balm anil ICetu), 

Ketu {vide Sec. 281) 21*90 + or- 180“ = 201*90,° i.e., 21*90' in Kanyft, The result 
for Ketu is the same, whether 180'" are added to, or deducted from, the longitude of Rahu. 

287. The place of the moon, the only remaining planet, can be deduced either 
from the tithi or from the Nakshatra. The latter method is illustrated in Sec. 292 infra. 
The former, which is easier, is shown below 

We first of all calculate the ending moment of the tithi, as usual. 

0 * s Anom, *s Anom 

rl. gh« cl, gb. (1. gh r 

(Tab. XII, p. 151) New Moon, March 1911 ... Mar. 29 574 350 45 22 10* 

(Eye-Table) Collective duration of 15 tithis ... 14 46’ 14 46 14 46 


Deduct 1 anomalistic year and month respectively 

;Eye-table) ®’s Eqn.= + 10* gh: (’s Eqn.= -21 gh. 
Sum of 0's and <I’s Eqns, 


Mar- 44 43* 365 31 37 2* 
865 15 27 S3* 


0 16 9 29 

®’s Eqn. +10* 


- 10 * 


9 39* 


Mar. 44 33 =s 33 gh. onAp. 18. 
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was the ending moment of the titli 

was 15x12°=180*. For the moon’s longitude at any momenta moon's 
elongation plus Sun's Longitude, (Secs. 36, 254.) 

Therefore, if we find the Sun’s longitude .at ending moment of tithi and add it to the 
moon’s elongation, ISO*', we shall obtain the moon’s longitude, or which is the same thing, the 
Nakshatra current at ending moment of tithi, 

®'s Longitude at Sunrise =0-1° (see above), 

Do. at ending moment of tithi = 0T° plus increase of longitude for 83 ghat. 

or '55 of a day (Eye-Table.) This increase, by Table XV1I-C is '54°. 

, •, ®'s Longitude at ending moment of tithi=0‘1 + '54 “G'64 . 

.•.Moon’s do. do, do. =180° + 0 64 —180 64. 

The corresponding Nakshatra (by Eye Table) was Chitrd, and the RAsi Tula. 

We want however the moon’s longitude for sunrise on the same day which was 83 
ghatikas or '55 day (Eye* 1 1 able) earlier. 

The increase of I’s Long, for '55 day is roughly (Tab. XVII-D) 7'33°. 

it's Long, at Sunrise 13 Ap. A.D. 1911 will be roughly 180-64° -7*33° = 173-31° 
which will be 288° in KanyA. The Nakshatra is Hast a. (Eye-Table.) 

JV Btrittoesa we should lvivc ascertained the total duration of the Nakshatra and the unexplred part of the 

Nakshatra at sunrise. If this was -50, table XVII-D would give us M* which we should deduct from 180-fii“. 
Bo suit 174-0° which is CMtra Nakshatra. 

288. For years before A.D. 1840 the true geocentric longitudes of planets will have 
to be calculated in the following manner 

The planets are divided into two classes t Inferior (Mercury and Venus) and Superior 
(Mars, lupiter and Saturn.) Three quantities, which we may call a, b, v, in the case of the in¬ 
ferior planets, Mercury and Venus, and A, B, N, in the case of the superior planets, Mars, Jupiter 
and Saturn, have to be determined first of all, before working out the actual geocentric longi¬ 
tude of any planet. Having determined these three quantities, the further procedure is the 
same, whether the planet is superior or inferior. We give below the calculations (1) for an 
inferior planet, Mercury, and (2) for a superior planet, Mars, for 202'54 days of the Solar Year 
A.D. 961 (#>., 9 ghatikas after sunrise on llth October A.D. 961.) 

i. True Geocentric Longitude of Mercury for 302.54 days of the Indian Solar Year 
A.D. 961 - 62 . 


Time and English date. 9 ghatikas after sunrise on nth October A.D. 961 . 

14 




when the moon's elongation or distance 


§L 

e kXLj 










( 1 )- 
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MERCURY (Inferior, Planet). 

-a. Mean Long, of Mercury minus Mean Long: of Sun. 


<8L 


Mean Long, of Mercury, Mean Long, of Sun* 

For A.D. 900 (p. 201) 173*55° 202 days (XVII-A) 196-95° 


61 years „ 100-87° 

202 days (p, 202) 106-65° 
•54 day 2'21° 


■54 day (XVILC) '53° 


197-48° 


382-78° 
Deduct 860* 


22-78° 


382-78° 

-197*48° 


(2j— b. Long, of Mercury’s Apsis minus Sun's mean Long. 
Long, of Mercury's Apsis for A.D. 900 (p. 201)* 
Sun’s mean Long, (as above): 


385-30° a 

v 


, 220-44"' 
-197-48° 


(3) —f. Mean Long, of Sun 

(4) Mercury’s annual equation for a (p. 202): 

(5) Take half" of (4) with reversed sign, and add to b 


22-96 b 
. 197-48* v 
- 3-0° (4) 

22-96 
+ ■ 1-5 


(6) Mercury's anomalistic: equation for (5) (p. 242): 

(7) Take half of (G), with reversed sign, and add to (5) 


24-5 
+ 1-9° 

24-5 
- 0-9 


(5) 

( 6 ) 


(8) Anomalistic equation of (7) (p. 202): 

(9) Take (8), with reversed sign, and add to a 


23'6 
+ 1-8 
185-3 
- i-8 


(7) 

( 8 ) 


(10) Annual equation of (9) (p. 202): 

(11) Add (8) and (10): +1-8° - 2-0° = 

(12) Add v and (11): 197-48°- 0-2° = 

This last result 197-3° is the true geocentric place of Mercury for the moment 
in question, 


188-5 (9) 

- 2*0 ( 10 ) 

- 0-2 (11) 

197-3° (12) 


* 'i l o apses anti mules of planets, except the moon, have such slow motions that their places need not be oriontetf 
for odd year h and days* 
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^-S^'289. II. To find the latitude of Mercury' (i.e., his distance above or below the ecliptic 
for the same moment.) 


<§L 


(13) Mercury's mean longitude 

minus Longitude of Mercury's node (p. 201): 

(U) Take (8) above, with sign reversed, and add to (13) 


2278° 

- 2072 

2 ‘Or (13) 

- 1-8 


0-3“ (14) 

(]5) Sine of (1 4) according to Table XV1I-F (p, 209) ... IS (15) 

(16) Equation corresponding to (9) supra, by fable XVII-E. 

Equation for 18375° = 2173. 

„ „ '2* = '05x 5 — '25. 

Equation for 183’5°=2173 minus '25 -217276 ... 2173 (16) 

(17) Multiply (15) by 120, as a constant for Mercury, and divide the product by (16) 

120x18 2160 „ 

2173 ' “ 2173”' " 

Now by Table XVII-F, 225 is the sine of 375" 

375 x '9 3'375 

. ■ . '9 is the sine of-— =* --- '015°. 

225 225 

A’JA- Tlio corresponding constants for the other planets are tlie sines of their greatest apparent latitudes, given 
at foot of Table XVH-E. 

The latitude of Mercury is •015° and inasmuch as (14) is less tjian 180°, ie., above 
the ecliptic, the latitude '015° is North, 

MARS (Superior Plane*). 


290. I. To find the Geocentric Longitude of Mars (Superior Planet) for 202 . 54 . days 
in Solar Ydtir A.D. 961 - 62 , 

Time and English date. 9 ghatikas after sunrise on rith October A.D. 961 . 

(1) A. Mean longitude of Sun minus Mars’ mean longitude- 

Mean longitude of Sun (already found) 197’48° or 197’48° + 860“ = 557 ’48° 

Mean longitude of Mars 

For A.D. 900, 79(49° "| 

„ 61 years, 15572° t (Table XVII, p. 200.) 

, -202 days, 105'85° f See also p. (104) supra. 

„ '54 day,_78° J 

341'34° -341-34° 


216-14“ A 






( 108 ) 

(2) B. Long, of Mars’ Apsis minus mean long, of Mars. 


<SL 


Long, of Mars’ Apsis [vide foot-note on p. (106)] (p. 

200 ) 130-04° or 490 04° 


Mean longitude of Mars 

-341-84° 



14870° 

B 

(3) N. Mean longitude of Mars 

34T84 0 

N 

(4) Mars’ annual equation for A (p. 200) 

-39-0° 

(4) 

(5) Take half of (4) with reversed sign, and add to B 

148-70° 



4 * I9'5 



1682° 

(5) 

(6) Mars’ anomalistic equation for (5) (p, 201) 

+ 2'4 J 

(6) 

,11) Take half of (6), with reversed sign, and add to (5) 

168-2° 



-1-2° 



167-0° 

(1) 

(8) Anomalistic equation of (7) (p. 201) 

+ 2-7 

(8) 

(9) Take (8) with reversed sign, and add to A 

m 

21614° 

—2-7 



213-4° 

(9) 

(10) Annual equation of (9) (p. 200) 

-38-0° 

(10) 


(11) Add (8) and (10) : + 27°-38-0" 

(12) Add N and (11): 841-84 1 ^5-8° 


- 35-3° 
30(rO e 


(ID 

( 12 ) 


The true Geocentric Longitude of Mars at the moment in question was 306-0°. 

291* 11. To find the latitude of Mars, i,e., his distance above or below the Ecliptic 

for the same moment, 

(13) Mars’ true geocentric longitude ... ... 306-0° 

minus Longitude of Mars' node for A.D- 900, (Tab. XVII, p. 200) - 40’07 

[vide foot-note on p. (106).] - 

265-93° (13) 

(14) Take (10) above for Mars, with sign reversed, and add to (13): + 38"0 


308'9° (14) 

(15) Sine of (14) according to Table XVII-F ... ... 2267 (15) 

(16) Equation for (9) above, by Table XVII-E ... ... 2011 (16) 

(17) Multiply (15) by 90, as a constant for Mars, and divide by (10) 

90x2207 2040-30 

2011 ~ 2011 ~ yi - 

Jl .—Tin correspond) tig constants for the other planets a;e the sines ot thstr greatest apparent latitudes, given 
fU; foot of Table XVII-E. 









Now by Table XVII-F the sine 101 belongs to'an angle between 0° and 375 ; 
225 is the sine of 375° 


101 


101 x 375 
' 225" * 


1 * 68 * 


The latitude of Mars sought is 1*7 which is South since (14) is above 180°. 

292. To find the longitude and latitude of the moon for the above moment. 

We should first of all find the moon’s true longitude which we may calculate either 
from the tithi direct, with the aid of Table XVII-A and X V1TC (as we did in See. 287 ), 
or from the Nakshatra, We shall follow the latter method, although the former is easier. 

The last New moon before our date (11 Oct. A.D. 961) was that on September 12*74 
(Table X, p. 73). This was Asvina New moon, The tithi for our date is that corresponding 
to the interval between Oct. 11*02 and Sep. 12*74, or between 41*02 and 12*74, .i.e, £8*28 days. 
This, by Eye-Table, is less than the interval for 20 tithis, which is 28*5") days, 

As our Nakshatra must fall on the same day as the Tithi, we must take a Nakshatra 
in the lunar month of Alvina, whose interval, after correction, shall be near 28*55 days. 

The Nakshatra correction for A.D. 961 is (by Tab. XI) that for 26*47 days, i.e., 1*95 
(correction for 26 days) + *03 (correction for *47 day) = 1*98, and 2*855 + T98 = 30*53. This is 
1 day more than a lunar month and an interval of 30*58 days from Asvina New moon takes 
us to 1 day from K&rttika N ew moon, The nearest interval to this in Table XI is 1 *0757 days 
under K&rttika (col. VII), for which the Nakshatra is Nn. 14 Ckitrd. 

The interval for No. 14 Chitra is 1*0757 days from Kjfcrttika New moon, 
i.e., 1*08 + 2953 or 30*61 days from ASvina New moon. 

Deduct correc t ion for A, D. 961 —1*98 


Actual interval of No. 14 Nakshatra is 28*63 days from Asvina New moon. 

.*. Time of mean ending moment of No. 14 Nakshatra was Sep. 12*74+28*63 

— Sep. 41*37 = Oct. 11*37- 

The C's anomaly for the ending moment of the Nakshatra: 7*09 (Anomaly of First 
New moon in solar year A.D. 961, vide Tab. X, p. 72) + 9*88 (addition for i ’s Anom. at Asvina 
New moon: Table X, head* line) + 28*68 (actual interval from Alvina New moon to No. 14 
Nakshatra) = 45*60 days, from which deduct 1 anom, month, 27*55. Remainder, 18*05 days. 

The Nakshatra eqn. for 18*05 days is + *333 (Table IX-&), Nak. No. 14 Chitr& 
ended therefore on Oct, 11*37 +‘83 *= Oct. 11*70 or 42 ghatikas after sunrise (Eye-Table). 
The moment for which we want the moon’s true place is earlier than this by *55 day, which 
(by Table XVII-D) corresponds to 7*33 degrees of moon’s longitude (See, however, A '.B, 
to Section 287 .) 

At the ending moment of No. 14 Nak, the moon’s longitude is 186*7° (Eye-Table); 
the true place of moon at the moment now in question (9 ghatikas. after sunrise on 11 Oct. 
A.D. 169) was, therefore, 1867°-7*8° = 179*4 C . 













(1) Find the place of Moon’s node, i.e., Rahu, 

By Table XVII-B place of Rahu for A.D. 900 is ■ ■ ■ 147*65 

By same table Rahu's motion for 61 years, 100'52° 


N.H ,—Remember that Kahn’s moan motion for 200 days, 10'60° 
odd ygass and day* should bo &ubiraotmd from tbe ^j a y ■()*} 

mcaiit place for century— vidv Sou, 296 <4). ' - * _ 

t>i yrs. 20Q-54 days will'13 — 11118 ° 


86 - 52 “ ( 1 ) 

(2) Moon’s true place minus place of her node ... ... 179’4° 

-36-5 


1429 (2) 


(3) Sine of (2) by Table XVIl-F 

(4) Multiply (3) by , as a constant fori the moon: 
By Table XVI1-F, 225 is the sine of 8'75 # 

164 „ 164x3~75 _ gf»go 

225 


X 270 t,t i 

'3iW — 164, 


2091 (3) 


Inasmuch as (2) is less than 180°, the latitude sought is 2-73° North. 


2B4. The reader should note— 

(a) that for Venus the procedure is the same as for Mercury ; 

[b) that for Jupiter and Saturn, the procedure is the same as for Mars ; 

(e) that for Mercury and Venus, the geocentric longitude has for its basis the Sun’s 
mean longitude and not that of the planet; whereas the geocentric places of 
Mars, Jupiter and Saturn are based on their respective mean longitudes; 

(d) that we may always subtract a larger number of degrees from a smaller by adding 
360° to the smaller number, as we did for (1) a on p. (106), for (1) A on p, (107) 
and for (2) B on p. (108); 

{e) that the apsis of any planet except the moon does not change materially in posi¬ 
tion during a century, and that therefore we need not calculate the change of 
apsis for odd years or odd days; [vide foot note on p. {J 06)]. 

(/ ) that after calculating a, b and v, and A, B and N, respectively, the procedure is 
the same for all planets, whether inferior or superior ; 

(g) that the mean longitudes ot planets for decimals ol a day may be obtained from 
the longitude for odd days by prefixing decimals to the latter. Only we should 
remember that a mean revolution of Mercury is completed in 87 days and a mean 
revolution of Venus in 225 days, [vide Sec. 276] and the increase of Mercury's 
longitude for -39 day is; not 0‘422°, but 3-6422°. Similarly, the increase of 
Venus' longitude for '231 day is not -01009°, but "37009“; 









(Ill) 


f h ) that the latitudes of planets are not referred to in Indian usage except in what 
is known as a planetary light in astrology ; 

{») that the greatest apparent latitudes of the several planets and their corresponding 
Hindu sines are given at foot of Table XV'II-E. 

295 . In using Table XVHI, Geocentric { Indian ) Longitudes of Sun and Major 
planets at Ujjain Sunrise for every ten days front A. /). idpo to A. D, 1920 , the reader will do 
well to bear in mind the following instructions 

(1) Table XVIII is intended to be of use in constructing or verifying the horoscopes 
of persons now living or to be born in the next nine years. 

(2) The elements of a horoscope are the rdst positions of laghna, Sun, Moon, Mars, 
Mercury, Jupiter, Venus, Saturn, Rahu and Ketu. 

(8) Of these, the positions of Sun,* Mars, Mercury, Jupiter, Venus and Saturn are 
given in 'I'able XVIII. 

(■I) The laghna may be ascertained with the aid of the rules given in sections 71 
to 76 supra. The position of Rahu for any day of the solar year mu}-- be ascertained from 
Table XVII-B. In using this table remember that the signs of Rahu are counted backwards 
and therefore the longitude of Rahu for odd years and days should be deducted from its 
longitude for centuries in order to arrive at its position at any moment. Ketu is always 
180° from Rahu. It does not matter whether for Ketu we add or subtract 180° from Ralm's 
place : the result will always be the same. 

(5) The position of the moon should be determined from her Nakshatra, It would 
have been no use to have given the position of the moon for every ten days of the year in 
'Fable XVIII, since her position shifts by 1 3° every day and is liable to considerable perturba¬ 
tions on account of her anomaly. Numerous examples are given in the text, showing how 
the moon's longitude maybe ascertained either from the Tithi direct or from the ending 
momemt of the Nakshatra. [See especially Sections 287 and 292. J 

(6) For planets other than Moon, Rahu and Ketu, Table XVII.I gives precise 
information for every ten days, beginning each year with what is called 0 day of the solar year 
The 0 clay of the solar year is the day on which the solar year commences, as shown in 
Table X, not as shown in Table XII (Ephemeris). The English date shown in Table X 
in the 4th column headed “ Month and'day A.D. ", is the 0 day of each solar year. For 
example, the 0 day of the solar year A.D. 1911-12 is April 13. 

„ (7) Wish dates corresponding to days of the solar year are given most exactly 
m Table XVIII and not merely by approximation. The Tamil dates shown in the he-d 
lmes of fable XVIII are approximate : the exact Tamil date corresponding to any English 
date can be easily ascertained from Table XII, 

, , * 2 f° *? Iwwfcwli of the Sun given in tin second head-line of (faWe \\ ; 1 1 .; 1 , 

given 10 the third head-line, and the bailee Mon for 0 ’s long, given under fL ,r-, rijaTn tl'e equation 

Sec. 386. ^ K umler PWCwular year. Se e example jn 


V 









( 112 ) 


<§L 


(8) For dates between every 10th day which is shown in Table XVIII, take propor¬ 
tional parts. 

Thus, position of Mercury on 23 May 1910 is 44\1° 

Do, do. do. 2 June 1910 is 36-6° 


Difference for 10 days; 
Difference for t> days = 


,7'5 8 

0 

10 


x 7'5 = 4'55® 


Position of Mercury at Ujjain sunrise on 29 May 1910 is |t4T°—4'3 3 ^39'6\ 

N.Ji .—Except in AJX 1905. A.D, 1909 and AJD. 1913. iho actual places of Sk cuty from A.D, 1886 AJX 1919 
a ro practically idem with Uiotso-for A.D, 1840 to 1H7:>. In oOior word a p Mercury's actual places follow in general 
a cycle of 4ti y®Ara. Compare Sec. 223 regarding the moon's cycle of 415 years. 

(9) The interval between the 300th day of each solar year and the 0 day of next 
solar year is either 5 or 6 days according as the former Indian solar year is one of 365 or 
360 days. To ascertain this point, refer to 'I'able X: if the fraction of day at which a year 
commences increases beyond unity in the next year, the year with the former fraction is 
one of 366 days ; where there is no increase of fraction, the length of the year in integral 
days is 365. 

Thusi fraction of day for commencement of A.D. 1909-16 is ‘9492 
Do. do. do. 1910-11 is -2080 

Do. do, do. 1911-12 is -4667 

We infer that A.D, 1909-10 (Indian Solar Year) is a year of 366 days and that A.D. 1910-11 
and A.D. 1911-12 are years of 365 days each. Of course an Indian Solar Year with 366 days 
will not, except by chance, correspond with an English leap year. 

The difference in the longitude of any planet between the 360th day of one solar year 
and 0 day of the next solar year should be divided by 5 or 6 (according as the year is one of 
365 or 366 days) in order to get the difference of longitude for one day during that interval) 
and the difference for one day should be multiplied by as many days as we w ant. 

(10) Two English dates are marked in Table XVI11 (just as in Table VIII, vide Sec. 
215 ), when there is a possibility of a year with Feb. 29 alternating with a year in which 
February has only 28 days. Thus under 330th day on p. 225, 11 March (5* 7 " is entered, which 
means that if before reaching either of these dates we have passed u February 29 ”, March (> 
is the equivalent of the 330th day of the Solar Year, otherwise March 7 is the 330th day, 

(11) The positions marked in Table XVIJl are all for Ujjain sunrise and any given 
moment for which we wish to verify or construct a horoscope should first be reduced to 
Ujjain time by adding or deducting the total correction for the place, day of the solar year 
and latitude shown in Table XIII or Table XIII-A. Of course the reader will remember 
that corrections shown in Table XIH are intended to enable him to obtain local time 
from Ujjain time , and that to obtain Ujjain time from local time, the signs of the corrections 
must be reversed. 

(12) It is assumed that the reader knows the ordinary facts about the apparent 
motions of planets* M. t they are occasionally stationary or nearly so. and often in 
retrogression; that any planet is in conjunction with another whose longitude is the same ; 
and in opposition when the distance between the longitudes or the two planets is 180\ 

(13J The houses or signs in which the planets are situated according to Table XVII 
show only occupation (in the language of astrology). Ownership or lordship of houses by 
planets is purely an astrological convention and has nothing to do with astronomy. 



ri&fsand nakshatras, while the Eye-Table gives the longitude at commencement of each R4si 
or Nakshatra. Both sets of entries will he found very useful, and examples of their use are 
given throughout this work ; see for example Sections 49 > 186 , 266 , 28 7 ; loot-note to 
p. (45) of the text, etc. 

(15) In order to keep the present work within its proper limits, it has been considered 
essential that the information furnished by it shall be such as will be directly useful for 
chronological investigation. That it may serve indirectly the purposes of Indian astrology is 
from the nature of the case, inevitable, but judicial astrology, or the interpretation of planetary 
phenomena for astrological purposes, is entirely beyond the author’s scope : and it has been 
finally decided not to include in this book any criticism of judicial astrolo gy. 

Construction of Indian Horoscopes. —Navamsas. 

296 . Indian usage has, for a long time past, adopted a well-known method of exhi¬ 
biting the places of planets at particular moments. This is the familiar horoscope, which, 
relieved of its astrological excrescence, has a scientific value as a chronological record; since 
a genuine horoscope may, by the exercise of a little ingenuity, be always referred to its date, 
however remote that date may be, and even though there may not be a single figure indicative 
of an era or a year. It is for this chronological reason that horoscopes are introduced into 
this work. 

Having ascertained the longitudes of planets and the lagna, which is merely a device 
for indicating the time of day without the use of figures (see Sections 71 . to 76 ), we may exhibit 
them in the form ol a horoscope, as shown on the next page. This is a horoscope for the 
moment already examined, vis., sunrise on 18 April 1911, being 0 day of the Indian Solar Year 
A.D, 1911-12, Kaliyuga 5012. 

297 . It might seem at first sight that the first of these tables, which distributes the 
planets among 12 signs of 30 degrees each, cannot serve the pi irposes of an accurate chrono- 
logical record. It is a fact, however, that no other horoscope within perhaps 5000 years will 
be exactly like this one; and given such a horoscope as this, one may, without further 
indications, though alter some trouble, discover the year; and once the year is discovered, the 
month, day and hour can be identified in a few minutes. 

298 . In practice, it is usual for the astrologer or chronologer to frame a more 
detailed record, and as Indian tradition demands that figures should, as far as practi¬ 
cable, be dispensed with in chronological records, the details of degrees in a horoscope are given 
by means of a Navimsa scheme such as that shown on the next page. In the Nav&msa 
scheme, each sign of 30° is sub-divided into 9 NavAmsas, whence their name, and 12 such 
Navftmsas constitute a full horoscope. Table XXI compares theR&sis and Nav&niSas, and 
shows clearly how, given a R&si and the corresponding NavAmSa, the exact position of a 
planet can be indicated within three degrees. For instance, if we know that Sukra is in R&gj 
Yrishabha (II) and Nav&msa Makara (X) we can, from the Nav&msa Table XXI, find that 
Sukra must be between 30 u and 88'3° ; this is a fairly close approximation to the exact 

'longitude. 

Other divisions of the R&sis into dvadas&wsas (12 divisions of 2£ degrees each' 
tnmsdmsas (30 divisions of a degree each) and shashthiantsas (80 divisions of half a degree 
each), will be self-evident. s ' 
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II 
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Mina 

TVlestm or Aries 

Lagna 

Yrishabha 

OR 

Mithuna 

OR 

Sun or Havi 

Taurus 

OK 

Pisces. 

Mercury or Budha 
Saturn or Sani 

Venus or 

Gemini. 


Rahu. 
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_ 

XI 
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Kumbha 
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Kataka 

OK 
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Aquarius. 
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X 
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XI 
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Chandra. 
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Simha 

Budha 
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IX 
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YII 

YI 

Dhanus 

Y risohika. 

Tula 

Kanya 
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Rahu. 
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TABLES* 
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CORRIGENDA 

Text, p, (15) T See. 32, last line,/or Tbiboufc, rmi Thibatrfc. 
n p. ( 26 )~i-< 8 l) attd elsewhere, for laghua, rml lagna, 

„ p, (49), Sec, U2 <!),/>/■ ^ «ad«Bdutu p p. (114)” w a d *♦ addenda, p, i of * contents*. " 

» P* (49), Sec.. 112 (5) t Eoltam Mm. fer ** AD. y^r wfvtiM 825 v-rioi 41 A.D. year wivmm 824 ’ and 

3»0reatfi» all the Kollam years shown against century years A D. by 1, Thus K, yetir 76 
began in A.D. 900, K. year 1075 began in A,B- 11)00, and so on. 

«* p* (H0) t {jjOQ. 212. for tbe citation 2'2 8, read 223. 

TABLE IX, p. 22, line 2, from top f&r ;h777, read 13-777. 


ip 

X, p. 30 

A,D, 

126 

{’» in. 


17*176 rmd 

17186. 

IT 

p. 84 

AD, 

210 

t> 

i* 

3*64$ 

ii 

3043. 

ll 

p. 30 

ad. 

240 

j% 

41 

10213 

p* 

10-313. 


p. 38 

AD. 

2S1 

& 

U 

3’tjS3 

»i 

3-330. 

11 


A,D. 

310 

n 

(r 

IT 59 

ii 

3115 6. 

H . 

p, 46 

AD. 

454 

ii 

U 

14*381 

»> 

15-391. 

H 

p. 52 

AD. 

565 

n 

II 

27*727 

ii 

0-173. 

11 

n 

AD 

566 

u 

1* 

23394 

ji 

33-884, 

11 

n 

AD 

563 

ti 

11 

18-164 

n 

18-176. 

'S 

p. 56 

AD. 

62tJ 



23-986 

ii 

33-035. 

tl 

n 

AD. 

64 il 

v 

11 

14-234 

’j 

14-424. 

>1 

il 

AD. 

652 

n 

II 

4-694 

n 

4-074, 

11 

p. 60 

AD. 

729 

pi 

41 

12-159 

tj 

12-133. 

’1 

p. 62 

AD. 

776 

n 

II 

12*489 

ll 

13*463. 

Jl 

p. 72 

A,D. 

961 

i* 

14 

7101 

ii 

7-001. 

*) 

p. 76 

AD 

344 

n 

11 

10*277; 

11 

10-307. 

n 

p. 77 

AD, 

731 

ii 

*1 

6-674 

ii 

6-884. 

it 

pi 7b 

AD. 

$54 

t. 

If 

8-170 

i» 

8-710. 

i» 

rt 

A.D, 

927 

11 

>1 

1-986 

ii 

1-977. 


„ XI, p. 132, under V Bhadrapa&a against Yoga No, 5, for I3T18U, rml 13-9883, 

» XI-A, p. 134, under V Bhadrapa&a a gain at Yoga No, 5, fw 13*68,53 rm/l 13,69, IS. 

»i » P- I3fh under VI Amna against Yoga No. Id, JW 20,13,2$, rmd 20,l|i. 

„ XII, To sJU the Kollam (Malayatom) years entered in col, 1 of Table XII add 1 : thus* the 

Kolktiu year which began on 17 August 1911 is not K, 1086 as shown in Table XII, 
but K, 1037, 

„ XVII, p. 200, against Odd Year 34, fitf 27-37, rmd 27*77, 

>■ *, „ 35 ,,219-31 „ 2im 

i* P* ‘201, against Mar’s Bqn. 110 /^ 362*2, rmd 262-2, 

« p. 203, line 4 from bottom,/^ 439'0, rmd 389*& 

n r* i> »* line 5 fram bottom,/wr 032-0, 333*6- 









ties of years 
in Jupiter’s 
Uytilc, 

(S. ruai&o 

1 Prabliava 

2 Yibhava 

3 Sukla 

4 Pramodhuta 
SPraJapati 

6 Angir&aa 

7 Srivnukha 

8 13hava 
fiYuva 

10 Dhftixi 


TABLE I. 

Corresponding A D- ye&ra—(Centuries JLD. in heavy type), 

(A’i?.—■'Thu Indian year begins in March or April of the..A»D- year,) 

9 67 10 27 10 87 11 47 12 07 12 $7 13 27 13 87 14 47 16 07 16 67 16 2 7 i& 87 17 47 18 07 18 87 

68 28 88 48 08 08 2$ 88 43 08 63 28 88 48 08 03 

60 29 89 4!) 09 69 29 89 49 09 09 29 89 49 09 09 

70 30 90 60 10 70 30 90 60 10 70 30 90 50 10 70 

71. 31 91 51 11 71 31 91 51 11 71 31 91 51 11 71 
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77 
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78 
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98 
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\s 

78 
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79 

39 

99 

59 
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39 

99 

59 

10 

79 

39 

99 

59 

19 

79 
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80 

(0 il 00 

60 

20 

80 

40 14 00 

60 

20 

80 

40 17 00 

60 

20 

80 

15 Yri&ha 

81 

41 

01 

61 

21 

81 

41 

01 

61 

21 

81 

41 

01 

61 

21 

81 
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82 

12 

02 

62 

22 

83 

42 

02 

62 

22 

82 

42 

02 

62 

22 

82 
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83 

43 

03 

63 

23 
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43 

03 

63 
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43 
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83 

18 Tarana ,*■ 

84 

44 

04 

Si 

24 

84 

44 

04 

64 

24 

84 

44 

04 

64 

24 

84 

19 Parthiva 

85 

45 

05 

65 

25 

m 

45 

05 

65 

25 

86 

46 

05 

65 

25 

85 

20 Vyaya 

m 

46 

06 

66 

26 

m 

46 

U6 

66 

26 

SO 

46 

06 

66 

26 

86 

21 Sarvajit 

87 

47 

07 

67 

37 

87 

47 

07 

07 

27 

87 

47 

07 

67 

27 

87 

22 Sarvadhari ... 

88 

48 

08 

63 

28 

88 

48 

08 

68 

28 

88 

48 

08 

08 

28 

88 

23 Yirodhi 

89 

49 

09 

69 

20 

89 

40 

09 

69 

29 

89 

40 

0!> 

09 

29 

89 

24 Yikrita 

90 

m 

10 

70 

30 

90 

50 

10 

70 

30 

90 

50 

10 

70 

30 

90 

25 Khar a 

91 

51 

11 

71 

31 

91 

51 

11 

71 

31 

91 

SI 

11 

71 

31 

01 

26 Nandiuia 

92 

52 

12 

72 

33 

92 

62 

12 

72 

32 

92 

52 

12 

72 

32 

92 

27 Yijaya 

93 

53 

13 

73 

33 

93 

63 

13 

73 

33 

93 

53 

13 

73 

33 

93 

23 Jay a 

94 

r>4 

14 

74 

34 

94 

54 

14 

74 

34 

U 

54 

14 

74 

34 

94, 

29 Mnnmathu 

95 

55 

ir> 

75 

35 

95 

55 

15 

75 

35 

95 

5ft 

15 

75 

35 

05 

30 Domrukha ... 

96 

56 

16 

76 

36 

06 

66 

16 

76 

36 

m 

56 

16 

76 

36 

96 

31 Homalkmba ... 

97 

57 

17 

77 

37 

97 

57 

17 

77 

37 

97 

57 

17 

77 

37 

97 

32 Vilaraba 

98 

58 

18 

78 

38 

93 

58 

18 

78 

33 

98 

56 

18 

78 

38 

98 

33 Vitari 

00 

59 

19 

79 

39 

99 

59 

19 

79 

39 

99 

59 

19 

79 

89 

99 

34 Saw art 

10 00 

60 

20 

so 

■10 13 00 

60 

20 

so 

40 IS 00 

60 

20 

30 

10 19 00 

35 Plava 

01 

61 

21 

81 

41 

01 

61 

21 

Si 

41 

01 

61 

21 

St 

41 

01 

30 Subhakril ... 

02 

62 

32 

82 

42 

03 

62 

22 

82 

43 

02 

62 

22 

82 

42 

02 

37 Sobhona 

03 

53 

23 

S3 

43 

03 

63 

23 

83 

13 

03 

03 

23 

83 

43 

03 

(Sobhakrit) 
38 Kroclbi 

04 

01 

34 

84 

44 

04 

64 

24 

84 

44 

04 

61 

24 

84 

44 

04 

39 Yi$vavaaa 

05 

er> 

25 

85 

45 

05 

65 

25 

85 

45 

05 

65 

25 

85 

45 

06 

40 P&rabhava ... 

06 

69 

36 

86 

46 

06 

06 

26 

86 

46 

06 

66 

26 

88 

46 

06 

41 Plavftiiga 

07 

67 

27 

87 

47 

07 

67 

27 

87 

47 

07 

67 

27 

87 

47 

07 

42 Kilaka 

08 

68 

28 

88 

48 

08 

08 

28 

88 

48 

OS 

63 

28 

88 

43 

08 

43 Saumya ... 

09 

69 

29 

89 

49 

09 

09 

29 

80 

40 

09 

69 

29 

89 

49 

09 

44 Sadharaua ... 

10 

70 

30 

90 

50 

10 

70 

30 

90 

50 

10 

70 

30 

00 

50 

10 

45 Vfrodhflkrtt 

11 

71 

31 

91 

51 

11 

71 

31 

91 

51 

11 

71 

31 

91 

51 

11 

46 Paridhavi 

12 

72 

32 

92 

52 

12 

72 

32 

92 

52 

12 

72 

32 

02 

52 

12 

47 Pram&dicha ... 

IS 

73 

33 

93 

53 

13 

73 

83 

93 

53 

13 

73 

33 

93 

53 

13 

48 Ananda 

14 

74 

34 

94 

54 

14 

74 

34 

9* 

64 

14 

14 

34 

94 

64 

14 

49 Hake ha sa 

15 

75 

36 

95 

55 

15 

75 

35 

95 

55 

15 

70 

35 

95 

55 

15 

50 Attala (Nala).., 

16 

76 

36 

96 

56 

M 

76 

36 

96 

56 

16 

76 

36 

96 

56 

16 

51 Pingala 

52 Kalayukta 

53 biddbavthi 

17 

77 

37 

97 

57 

17 

77 

37 

97 

57 

17 

77 

37 

97 

57 

17 

18 

78 

38 

98 

58 

18 

78 

38 

98 

58 

13 

78 

38 

98 

53 

18 

19 

70 

39 

99 

52 

19 

79 

m 

99 

59 

19 

79 

39 

99 

59 

19 

54 iiandi'a 

20 

eo 

40 12 00 

m 

20 

80 

40 15 00 

GO 

20 

80 

40 18 00 

60 

20 

55 Durmati 

21 

81 

41 

01 

01 

31 

81 

41 

01 

61 

21 

81 

41 

01 

si 

21 

50 Dnndubbl 

22 

82 

42 

03 

62 

n 

82 

42 

02 

62 

32 

82 

42 

02 

62 

22 

57 HudhirodgarL, 

23 

83 

43 

03 

63 

23 

83 

43 

03 

63 

33 

83 

43 

03 

63 

23 

58 Haktaicsha 

24 

84 

44 

04 

64 

24 

84 

14 

04 

64 

24 

84 

44 

04 

04 

24 

59 Kvorllmna 

25 

86 

45 

05 

65 

20 

85 

46 

05 

65 

25 

85 

45 

05 

65 

25 

60 Ksbaya (Akshnya) E6 

86 

46 

06 

66 

36 

86 

46 

06 

66 

26 

86 

46 

06 

m 

26 




TABLE II. 

Surya. Siddhanta. 


<SL 


Arya Siddhanta. 


Signs of Zodiac ; 

also names of 
Malabar Months. 

Lunar Months ; 
also Bengal Solar 
Months. 

Tamil SolaT 

Months. 

Number of days 
in each Solar 
Month. 

Moment of 

Sankranti ; or 
No. of days up to 
beginning of each 
SolaT Month. 

Moment of each 
New Moon; or No- 
of days up to 
beginning of each 
Lunar Month. 

Increase of {’s 
anomaly up to 
beginning of each 
Lunar Month. 

i 

No. of days in 
Anomalistic 
Months. 

No. of days in 
each Solar 
Month. 

- §-=! 

«*, o p . _ a 
o tto 

~ 5>-S5S 

^ £ 6 ^ - 
| 

Meshu 

Vais&kha 

Chittirai 

3093528 



1 

27-5546 

30-92500000 

... 

(Mai. Medam) 








30-925000 

Vrishabha 

Jvoshta 

Vaikasi 

31-42028 

30-93528 29-63059 

1-976 

2 

55-1092 

31*40111111 

(Mai. Edavara) 








62-3261111 

Mithuna 

Ashada 

Ani 

31-64472 

62*36555 59-06117 

3-952 

3 

82-6638 

31*60722222 

Karkata 

Sravana 

Adi 

31*47528 

94-00028 88-69176 

5-928 

4 

110-2184 

31-46777777 

93-9333333 

Simha 

Bhadrapada Avani 

31*01861 

126-47565 118-12236 

7-904 

5 

137-7730 

31*03472222 

125-4011111 

Kanya 

Asvina 

Puratt&si 

30 14138 

156*49417 147-65293 

9-880 

6 

165-3276 

30*45666666 

156-4358333 

Tula 

Kartika 

Aippasi 

29*89333 

186-93555 177-18353 

11-856 

7 

192-8822 

29-90333333 

186*8925000 

Vriachika 

Mar gas! ra 

Kartikai 

29-49027 

216*82888 206-71411 

13*832 

a 

220-4368 

29*50861111 

216-7958333 

Dhanua 

Paushu 

Margali 

29-31777 

246*31916 236-24470 

15*808 

0 

i 247*9914 

29-35055555 

246*3044444 

Makara 

Magha 

Tai 

29*44805 

275-63694 266*77529 

17-784 

10 275-5460 

29*45606660 

275-6550000 

Kumbha 

Phalguna 

Masi 

29*82027 

305-08499 295-30588 

19*760 

41 

303-1006 

29-80833333 

3051116666 

Miua 

Chaitra 

Panguni 

30-35348 

334-90527 324*83647 

21-736 

12 330*6552 

30-33876157 

334-9200000 





365*25 8 75 354-36705 

23-712 

13 358-2098 


365-2586805 





383-89764 

25-688 






Limits of Adhika months. 



Limits 

of Kshaya months. 


Before. 


Before. 

After. 

Before. 



After. 

Before. 

Vaisakha 

1-40469 

Bhadrapada 

8-84122 

... 

... 


Mavgasira 

k 1007446 

10-11475 

Jyeabta 

3-29438 

Asvina 

9-75201 

Phalguna 9-77912 10-06880 

Pausha 

9-86164 

10*07447 

Ashada 

5-40861 

Kartika 

10-11475 

Chaitra 10-06880 10-89170 

Mag ha 

9*77910 

9-86164 

Sravaua 

7*35320 

... 

... 

... 

... 


... 

... 

... 


Tithifi 


5 







days. 

0 98435 

1 

Sukla 

Pratipada 

1*96870 

2 

Do. 

Dvitiya 

Tritiya 

2-95306 

3 

Do. 

3*93741 

4 

Do. 

Cbathurthi 

4-92176 

5 

Do. 

Punch ami 

5 90612 

6 

Do. 

8hn*hti 

6*89047 

7 

Do. 

Saptami 

7*87482 

8 

Do. 

Asht&mi 

8-85918 

8 

Do. 

Navaini 

9-84353 

10 

Do. 

Das ami 


days. 

10*82788 

11 

Sukla 

Ekadasi 

11-81223 

12 

Do. 

Dvadasi 

12-79659 

13 

Do. 

Trayodasi 

13-78094 

14 

Do. 

Ohaturdasi 

14-76529 

16 

Paurnami 

15-74965 

1 

Krishna Prat an >a 

16 73400 

2 

Do. 

Dvitiya 

Tritiya 

17-71835 

3 

Do. 

18*70270 

4 

Do. 

Chathurtki 

19*68706 

5 

Do. 

Panchami 


day 8. 
20*67141 

6 

Krishna Shashti 

21*65676 

7 

Do. 

Saptami 

22-64012 

8 

Do. 

Ashtarui 

23*62447 

9 

Do. 

Navami 

24-60882 

10 

Do. 

Dasani i 

25*59318 

11 

Do. 

Ekadasi 

26*57753 

12 

Do. 

Dvadasi 

27-56188 

13 

Do. 

Traycxlasi 

28-54623 

14 

Do. 

OhaturdaBi 

29-53069 

15 

Atnavasya 









1 As vini 

2 Bharani 

3 Kvittika 

(Tam. Kiruttigai) 

4 Bohini 

5 Mrigasira 

(Tam. Mirugasiram) 

6 Ardhra 

(Tam. Arudia or Tiru- 
vadirai) 

Punarvasu 
Pushya 

(Tam. Pusam) 

As leal) a 

(Tam. Ayilyara) 

Magha 

(Tam. Magtaam) 

Pnrva Phalguni 
(Tam. Pur am) 

Vttara Phalguni 
(Tam. Uttiram) 

Hasta 

(Tam. Hastmu) 

Chittra 

(Tam. Chittirai) 

Svati 
Visakha 

(Tam. Visakam) 
Annradha 
(Tam. Anusharu) 
Jyeshta 
(Tam. Kefctai) 

Mu! a 

(Tam. Mnlam) 

Purva Ashacla 
(Tam. Puradam) 

Uttar a Ashada 
(Tam. Utliradam) 


days. 

1- 01191 

2- 02383 
303571 

1-01765 
5 05957 


days. days. 


7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 
27 


Asvin 

Yama 

Agni 

Prajapati 

Soma 


6*07148 Budra 


7*08340 
8 09531 

9-10722 

1011914 

11*13105 

12*14297 

13*15488 

14 16679 

15- 17871 

16- 19062 

17*20273 

18- 21445 

19- 22636 

20- 23828 

21- 25019 

Sravana 22-26210 

(Tam. Tiruvonam) 

Sraviahtaor Danishta 23*27402 
(Tam. Avlttara) 

Satabbisaj or Sataraka 24-2a593 
(Tarn. Sadayam) 

Pun a Bhadrapada 
(Tam. Purattadi) 
uttara Bhadrapada 
(Tam. Uttirattadi) 

Revati 


25*29785 

26- 30976 

27- 32167 


AcUti 

Brihaspati 

Sarpah 

Pitarnh 

Bhaga 

Aryam an 

Savitri 

Tvashtri 

Vayu 

Jndragni 

Mitra 

Indra 

Nirriti 

Apali 

Visvadeva 

Brahma 

Vifcluiu 
Vasava 
Varuna 
Aja Ekapad 
Ahi Budhnya 
Push an 


1*01191 

1- 51787 

2- 52978 

1-04765 

5-05956 


1*0 

1*5 

2-5 

4-0 

5 0 


5*56552 5*5 


7 08339 
8*09531 

8*60126 

9*61318 

10*62510 

12*14297 

13*15488 

14-16679 

14*67275 

16 19062 

17 20253 
17*70849 
18-72040 
19*73232 

21- 25019 

22- 26210 
23-27401 
23-77997 
21-79188 
26*30975 
27*32167 


7- 0 

8 - 0 

8-5 


10-5 

120 

13- 0 

14- 0 

14-5 

16-0 

17*0 

17*5 

18- 5 

19- 5 

210 

21- 3217 
(Abhijit) 

22- 3217 

23- 3217 

23- 8217 

24- 8217 
26*3217 
27-3217 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


t S .2 6 
!*ig, 
W 

ft <*.3 

days. 

109372 
2*18745 
3 28118 
4 37490 
5-46863 

8*66235 

7*65603 

8-74980 

9*84353 

10*93726 

12-03098 

13*12470 

14-21843 

15*31216 

16*40588 

17*49961 

18*59333 

19*68706 

20*78078 

21*87451 

22*96823 

24*06190 

25*15569 

26*24911 

27*34314 


26 28*43686 

27 29*53059 


Yogas 


<sl 


»a 

o be 
'A 


Vishkamba. 

Priti 

Ayushmat ... 
Saubhagya. 
Sobhana ... 


6 Atigamla .. 

7 Sukavman .. 

8 Dhriti 

9 Sula 

10 Ganda 

11 Vriddhi 

12 Dhruva 

13 Vyaghata .. 

14 Harshana .. 
16 Vajra 

16 Siddbl 

17 Vyatipata .. 

18 Variya* 

19 Parigha 

20 Siva 

21 Siddha 

22 Sadhya 

23 SUbha 

24 Sukla 

25 Brahman .. 

26 Indra 

27 Vaidhriti .. 


o | >* 

days. 

0*94149 

1*88298 

2*82447 

3*76596 

4*70745 

6*64894 

6*59043 

7*53192 

8*47311 

9*41489 

10*35638 
11-29787 
12 23936 
1318085 
14 12234 

1506383 

1600532 

16*91681 

18 82979 

19-77128 

2071277 

21- 65426 

22- 59575 

23- 53724 

24- 47873 

25- 42022 


Kar&nas. 

Kimatughna ... 1* 

1 j^a ... 2, 9, 16, 23, 30, 37, 14, 51, 58r=Sakuui. 

Balava ... 3, 10, 17, 24, 31, 38, 45, 52, | 69=Naga. 

Kaulava ... 4, 11, 18, 25, 32, 39, 46, 53, i 60=i:(Jhatushp«'wla. 

Taitila ... 5, 12, 19, 26, 33, 40, 47, 54, 

Gara ... 6, 13, 20, 27, 34, 41, 48, 55, 

Baniia ... 7, 14, 21, 28, 35, 42, 49, 56, 

Yishti ... 8, 15, 22, 29, 36, 43, 50, 57, 

(or Bhadra.) 








TABLE IY. 

Perpetual Almanac for European Calendar. 

Centuries. 



1 

2 

3 

4 

& 

6 

7 or O Weekday begin¬ 

B.C. 

... 3001 

3101 

3201 




ning from Sun- 


2301 

2401 

2501 

2601 

2701 

2801 

2901 day which is 1 


1601 

1701 

1801 

1901 

2001 

2101 

2201 


901 

1001 

1101 

1201 

1301 

1401 

1501 


201 

301 

401 

501 

601 

701 

801 







1 

101 

A.D. 

1 ... 600 

400 

300 

200 

100 

0 


Old Style , 

| ... 1200 

1100 

1000 

900 

800 

700 

600 




1700 

1600 

1500 

1400 

1300 

A.D. j 

1600 

1900 


1800 


1700 


New Style j 

2000 

2300 


2200 


2100 





Odd Years 





1 

2 

3 

% 

6 

6 

7 or O Woek-day begin- 

1 

2 

8 

... 

4 

6 

6 ning from Stm- 

7 

... 

8 

9 

10 

11 

... day which is 1. 

12 

18 

14 

16 

... . 

16 

17 

18 

19 

... 

20 

21 

22 

23 

... 

24 

26 

26 

27 


28 

29 

30 

31 


32 

33 

34 

35 

... 

36 

37 

38 

39 


40 

41 

42 

43 

... 

44 

45 

46 

47 

... 

48 

49 

60 

61 

... 

52 

63 

54 

65 


65 

67 

58 

69 

... 

60 

61 

62 

63 

... 

64 

65 

66 

67 


68 

69 

70 

71 

... 

72 

73 

74 

76 

... 

76 

77 

78 

79 

... 

80 

81 

82 

83 


84 

86 

86 

87 

... 

88 

89 

90 

91 

... 

92 

93 

94 

95 


96 

97 

98 

99 

... 

... 

... 



Months. 





1 

2 3 

4 

& 

a 

7 or O Week-day begin- 

Ordinary years. Aug. 

Keb. .Tun. 

Mar. 

Nov. 

Sep. 

Deo. 

Ap. 

Jul. 

Jan. 

Oct. 

Alay. ning from Sun¬ 
day which is i . 


lf eb. ... ... ... Jan. 


Leap year® 


TABLE V 



Mult ip. Table for 1/1 0808. 
Mean time corresponding 
to Nakshatra space. 


621)13 


6*55110 -39 *36083 72 -6661.1 

40 *37008 73 *67631) 

41 -371)33 74 *68465 

42 -38868 *75 *63390 


3-27199 *43 '39783 *76 * 70315 10 8*60810 * 43 37015 - 76 - 65421 


1 

0 92520 

2 

1*85040 

3 

2-77560 

4 

3-70080 

5 

4*62599 

6 

6-55119 

7 

6*17639 

8 

7*40159 

9 

8*32679 

10 

9*27199 

11 

10*1.7719 

12 

11*10239 

13 

12*02759 

14 

12*95279 

16 

13-87799 

16 

14*80318 

17 

15*72838 

18 

16-66368 

19 

17-57878 

20 

18-50398 

21 

19*45!'418 

22 

20-35438 

23 

21*27958 

24 

22*20478 

26 

23*12998 

26 

24-05518 

27 

24-98037 

28 

25*90557 

29 

26*83077 

*30 

•27756 

*31 

*28681 

*32 

•29606 

33 

•30631 


TABLE V. 

Multip. Table for 1/1 1616 
Mean time corresponding 
to Yoga-apace. 

1 0*86081 34 -29267 * 67 * 57674 

2 1*72162 *35 -30128 *68 -58535 

3 2-58213 *36 30989 -69 -59396 

4 3*44324 * 37 -31850 * 70 * 60257 

5 4*30405 38 *32711 *71 *61117 , 

6 6*16486 39 -33572 * 72 * 61978 ; 

7 6-02567 - 40 *34482 * 73 *62889 

8 6-88648 * 4 1 35293 ‘74 *63700 

9 7*71729 42 *30154 *76 *64561 


*44 -40709 
45 -41684 
•46 -42559 
•47 *43484 
4 8 44409 

49 -45335 
*50 *46260 
*61 -47165 
*62 *48110 
•53 -49035 

•54 -49961 
56 * 50886 
56 *51811 
*67 -52736 
•68 -53661 

•69 *54587 
60 *55512 
•61 *50137 
62 57362 

*63 *58287 
•64 -69213 
65 *60138 
*66 *61063 


*77 -71240 
78 *72165 
•70 *714091 

80 - 74016 

81 -74911 

82 *76866 

83 *76791 

84 - 77717 
86 *78642 
86 *79567 

•87 -80492 
88 -81417 
•89 *82848 

90 -83268 

91 *84193 


11 9*46891 

12 10*32972 

13 11*19053 

14 12-05134 
16 12*91215 

16 13-77295 

17 H-63376 

18 15*49457 

19 16*35538 

20 17*21619 


44 *37876 *77 *66282 
■46 *38736 *78 *67143 
46 -39597 *79 -68004 


•47 '40458 -80 
•46 *41319 *81 


68866 

69725 


•49 -42180 *82 • 70586 
•60 43040 *83 -71448 
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Subsidiary Table YI (a) Difference between Moon’s and Sun’s Longitude in 

days (360 u = 29 5305880 days). 
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18 *0004101 
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20 *0004557 

21 *0004785 
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21-55752 

9-61987 

64 

•96875 

2-46723 

22-45294 

91 

1-53993 

12-90763 

7-73140 

18 

*-65625 

10-66596 

16-66918 

66 

1*22743 

21-10630 

1-94764 

92 

•79861 

201607 

14-78071 

19 

•91493 

29 30498 

23-71Kg> 

68 

•48611 

10-21174 

8-90695 

93 

1-05729 

20-65503 

21-83002 

20 

•I73G1 

18*41341 

3*213 3b 

67 

•71479 

28-85376 

1604627 

94 

1-31597 

9*70352 

1-32474 

21 

•43229 

7*52185 

10-26251 

68 

100347 

17-96219 

2309558 

95 

1*57465 

28-10254 

8*37405 

22 

•69097 

26* 16088 

17-3M82 

69 

1-26215 

7-07063 

2-59028 

96 

•83333 

17*51098 

16*42336 

23 

•94965 

15-26930 

24*36113 

60 

52083 

25-70966 

9-63959 

97 

1-09201 

6-61942 

22-47267 

24 

•20833 

4-37774 

3-85584 

61 

•77951 

14*81810 


98 

9 

25-25844 

1-96738 

25 

•46701 

23 01677 

10-90515 

82 

103819 

3-92653 

23-73822 

99 

1 60937 

14-36687 

0-01668 

26 

•72569 

12*12520 

17-95446 

63 

1-29687 

22-56555 

3-23292 

100 

•86805 

3-47531 

16-06600 

27 

'9843 7 

1*23364 

25 00377 

64 

•55555 


10-28223 

200 

•73611 

6-95062 

457738 

28 

•24305 

19-87267 

4*46848 

66 

•81423 

0-78243 

17-33154 

300 

•60417 

10-42593 

20-64332 

29 

•50174 

8-98109 

11-54779 

66 

107292 

1912144 

24-38086 

400 

•47222 
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SUBSIDIARY TABLE YII (b) 


Sun’s Longitude in days (360° = 365-258756484 days). 
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CALENDAR FOR ASCERTAINING THE A D MONTH AND DAY CORRESPONDING TO ANY SOLAR DATE 

LUNAR TITHI, NAKSHATRA, YOGA OR KARANA. 


, N.B.- -The Solar days and Fractions of days, Tlthis and ending moments of Tithis, and Moon’s Anomaly 
should be added to the elements given in Tables YI and YII for Centuries and odd years. See the 
Text for instructions on this subject.] 
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25-003 


4 

21.22 

20 

20 

19 

81 

•7013 

8 

20-692 

6 3732 

5 

22,23 

21 

21 

20 

82 

•6856 

9 

0-022 

64541 

6 

23,24 

22 

22 

21 

83 

•6700 

10 

1*006 

6-5349 

7 

24,25 

23 

23 

22 

84 

•6543 

11 

1-991 

6-6154 

1 

25,20 

24 

24 

23 

85 

•6387 

12 

2 975 

6-6965 

2 

26,27 

25 

25 

24 

86 

•6231 

13 

3-959 

6 7775 

3 

27,28 

26 

26 

25 

87 

•6074 

14 

4-944 

6-8583 

4 

28,29 

27 

27 

26 

88 

•5918 

15 

5-928 

6-9392 


When two dates are given in any of these columns, use the first in a leap year ; otherwise use the-second. 
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TABLE YIII. 


<sl 


.8 


Days reckoned 
from 


l. I 


Jan. Mur. Apr. 

1 1 1 


w B 
>.S 


a 


a 

© 


6 


Day of S 
Year. 

Endin 

moment 

Tithi, 



1 

•“ % 
V=/ 05 


IH CO . 

•2*S 

betS ^ 


Cm 

1 


- .M rS 
y a s 

A 


0% 


Mai*. May. June. Ani. 


Spavana. 


f® 

l 3 


27 

SB 

29 


5 29,30 28 28 

6 30,31 29 29 

7 81, 1 30 30 

Apr. July. 

1 1. 2 81 1 30 

June. 

2 2, 3 1 2 31 

3, 4 2 


89 -B761 


90 -5605 

91 *r»U8 


1 6-912 

2 7-897 

3 8-881 


0200 i 
1008 I 
1817 | 


92 *5292 


8 


31 


93 

94 


•5135 

•4979 


4 9-865 

5 10-850 


6 11-834 


2625 


« a nkxanti.j D ^ 0f ^ r th * 


8. Sid. 31-6447 A. Sid. 31 

,, 94-0003 93 


6072 
9333 i 


Apr. June. Jul. 


Adi. 

(Mai.) Karkatagam. 

(Seng.) Sravana. Sraxana (Lunar). 


4 

4, 5 

3 

4 

1 

95 

•4822 

7 

12*818 

7-5051 

6 

5, 6 

4 

5 

2 

96 

•4666 

8 

13-803 

7 5859 

6 

6, 7 

6 

6 

3 

97 

-4509 

9 

14-787 

7-6668 

7 

7, 8 

6 

7 

4 

98 

• 4353 

10 

15-771 

7-7476 , 

1 

8, 9 

7 

8 

5 

99 

•4196 

11 

16*756 

7-8285 . 

2 

9,10 

8 

9 

6 

100 

*4040 

12 

17*710 

7-9093 

3 

10,11 

9 

10 

7 

101 

•3883 

13 

18*725 

7-9902 

4 

11,12 

10 

14 

8 

102 

•3727 

14 

19-709 

8-0710 

5 

12,13 

11 

12 

9 

103 

•3571 

15 

20*693 

8-1518 

6 

13,14 

’ 12 

13 

10 

104 

•3414 

1 

21*678 

8-2327 

7 

14,15 

, 13 

14 

11 

105 

•3258 

2 

22*662 

8-313G 

1 

15,16 

14 

15 

12 

106 

*3101 

3 

23*646 

8-3944 

2 

16,17 

15 

18 

13 

107 

•2945 

4 

24-631 

8-4753 

3 

17,18 

16 

17 

14 

108 

•2788 

5 

25*615 

8*5561 

4 

18,19 

17 

18 

15 

109 

•2632 

6 

26-599 

8 6370 

5 

19,20 

IS 

19 

16 

110 

•2475 

7 

0029 

8*7178 

6 

20,21 

19 

20 

17 

111 

•2819 

8 

1013 

8-7987 

7 

21,22 

20 

at 

18 

112 

•2162 

9 

1*999 

8-8795 

1 

22,23 

• 21 

22 

.19 

113 

•2006 

10 

2*1182 

8-9601 1 

2 

23,24 

22 

23 

20 

114 

•1849 

11 

3 966 


3 

24,25 

23 

24 

21 

116 

•1693 

12 

4-951 

9-1221 | 

4 

25,26 

24 

25 

22 

116 

•1536 

13 

5-935 

9-2029 ; 

5 

26,27 

25 

26 

23 

117 

•1380 

14 

6-920 

9*2838 

8 

27,28 

26 

27 

24 

118 

•1223 16 7-904 

Bhadrapada. 

9*364.6 ! 

7 

28,29 

27 

28 

25 

119 

*1067 

1 

8-888 

9*4455 | 

1 

29,30 

28 

29 

26 

120 

•0911 

2 

9-873 

9*5263 . 

2 

30,31 

May. 

29 

4 

30 

27 

121 

•0754 

3 

10857 

9*6071 

3 

1, 2 

30 

Jul. 

31 

Aug. 

28 

122 

•0598 

4 

11*841 

9*6880 

4 

2, 3 

1 

1 

29 

123 

•0441 

5 

12-826 

97688 

5 

3, 4 

2 

2 

30 

124 

•0285 

6 

13*810 

9 8497 

6 

4, 5 

3 

3 

31 

126 

•0128 

7 

14-794 

9*9305 

... 

... 

... 

... 

31 

126 

•9972 

8 

15-779 

... 

Sankranti. | 

Day of month. 

.. year. 

S. Sid. 

31-4753 

126-4755 

A. Sid. 

31*4677 

125*4011 


May. Jul. Aug. 


Avani. Bhudrapada (Lunar). 
(Mai.) Chingani. 

(Bung.) Bhadrapada. 


♦ -g . ^2 

Days reckoned && §i • pf-g 

’ from *£ § *3 g 2 


o o o « ^ g 
Jan. Mar. Apr. vg* w § 
1 1 1 5 & a 


o 




•“ 3 

V* o 


38 i 

3*5 o' 

lk, 

.* ««a' 

0^ a 


3434 j 
4242 i 



May. 

Jul. Aug. Avani. Bhadrapada. {Lunar). 

1 

13,14 

12 

12 

<J 134 -8ot>3 

2 

24 638 

10*6582 

2 

14,15 

13 

13 

10 135 - 8407 

3 

25-622 

10*7390 

3 

15,16 

14 

14 

11 136 •8251 

4 

26*607 

10*8199 j 

4 

16,17 

15 

15 

12 137 'S091 

6 

0-036 

10*9007 ' 

5 

17,18 

16 

16 

13 1 38 -7938 

6 

1021 

10*981; i 

6 

18,19 

17 

17 

14 1 39 - 7781 

7 

2005 

110624 J 

7 

19,20 

18 

IS 

15 140 ' 7625 

8 

2-989 

111433 

1 

20,21 

19 

19 

16 1 41 -7408 

9 

3*974 

11-2241 

2 

21,22 

20 

20 

17 142 "312 

10 

4-958 

11-3050 

3 

22,23 

21 

21 

18 143 -7155 

11 

5-942 

11-3858 

4 

23,24 

22 

22 

19 144 '6999 

12 

6*927 

11*4667 

6 

24,25 

23 

23 

20 145 6842 

13 

7-911 

11*5475 

6 

25,26 

24 

24 

21 146 '6686 

14 

8*896 

11 6284 

7 

20,27 

25 

25 

22 147 *6529 15 9-880 

Asvlna. 

11-7092 

1 

27,28 

26 

26 

23 148 *6378 

1 

10-864 

11-7908 

2 

28,29 

27 

27 

24 149 *5215 

2 

11*849 

11-8706 

3 

29,30 

28 

28 

25 160 *6060 

3 

12*833 

11*9616 

4 

30,31 

29 

23 

26 161 ’5904 

4 

13*817 

12*0321 

5 

91, 1 
June. 

30 

30 

27 162 5747 

6 

14802 

12*1130 l 

i 

6 

1, 2 

31 

Aug. 

31 

Sep. 

28 163 *5591 

6 

15-786 

121943 

7 

2, 3 

1 

1 

29 164 *5134 

7 

16 770 

12-2759 

1 

3, 4 

2 

2 

80 166 *5278 

8 

17*755 

12-3568 

2 

4, 5 

3 

3 

31 166 *5121 

9 

18-739 

12-4367 



f Diiv of 

month- S. Sid. 31-0186 

A. Sid. 

310347 

wanKiauw. 

[ 

„ 

year. „ 156*4942 


156-1368 ] 


June. 


3 

4 

5 

6 
7 
1 
2 

3 

4 

5 
0 
7 
1 
2 

3 

4 

6 
6 
7 
1 
2 


r>, 6 

6, 7 

7, 8 

8, 9 
9,10 

10,11 

11,12 

12.13 

13.14 

14.15 

15.16 

16.17 

17.18 

15.19 

19.20 

20.21 
21,22 

22.23 

23.24 

24.25 

25.26 


Aug. 

4 

6 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


Purattasi- 

(Mai.) Kanni. 
Sep. (Bong.) Aavina. 


Atrina (Lunar). 


4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 
16 
16 

17 

18 

19 

20 
21 
22 

23 

24 


1 167 

2 168 

a 159 

4 160 

5 161 

6 162 

7 163 

8 164 

9 165 
10 186 

11 167 

12 168 
13 169 
11 170 

15 171 

16 172 

17 173 

18 174 

19 175 

20 176 

21 177 


•4965 

-4808 

•4652 

•4495 

•4339 

•4182 

•4026 

•3869 

•3713 

•3566 

•3400 

•3244 

•3087 

•2931 

•2774 

•2618 

•2461 

2305 

•2148 

•1992 

•1835 


10 

11 

12 

13 

14 

15 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 


19*723 

20- 708 

21- 692 
22*676 

23- 661 

24- 645 
25*630 
26*614 

0-044 

1*028 

2012 

2- 997 

3- 981 

4- 905 
5*950 
6*934 
7*918 
8-903 

10- 872 

11- 856 


12 

12 

12 

12 * 

12 

12 

13 

ia- 

13- 

13- 

13 

13* 

13 

18- 

13 

13 

13 

13 

13 

14 
14 


5177 
5985 
6794 
7602 
8411 ] 
9219 1 
0028 
0836 
1645 
2453 
3262 
4070 
4879 

6190 
7301 
8113 
8921 
9730 
0531 
1347 


Kartika 


26.27 

27.28 

28.29 

29.30 


25 

26 

27 

28 


25 

26 

27 

28 


7 

6, 6 

6, 7 

4 

4 

1 

126 

•9815 

9 

16*763 

100114 ! 

7 

30, 1 

29 

29 

1 

5 

6 

2 

127 

•9659 

10 

17-747 

100922 


Jujy. 


30 

a 

7, 8 

6 

6 

3 

128 

•9502 

11 

18-732 

10*1731 

1 

1, 2 

30 

3 

8, 9 
9,10 

7 

7 

4 

129 

•9346 

12 

19-716 

10*2639 




Oct. 

4 

8 

8 

6 

130 

*9189 

13 

20-700 

10-3348 

2 

2, 3 

31 

1 

5 

10,11 

11,12 

9 

9 

6 

131 

*9033 

14 

21-685 

10*4166 



Sep. 


6 

10 

10 

7 

132 

*8876 

15 

22-669 

104966 

3 

4 

1 

2 

7 

12,13 

11 

11 

3 

133 

•8720 

1 

23-654 

10*6773 

4 

4, 5 

2 

3 


22 478 

23 179 

24 180 

25 181 
26 182 


•1679 

•1522 

•1366 

•1209 

1053 


12*840 

13- 825 

14- 809 

16-778 


•2155 

*2964 

■3772 

■4581 

■5389 


27 183 

28 184 


•0896 

•0740 


17- 762 14*61. 

18- 746 14-7006 


29 185 

30 186 


•0584 

•0427 


19731 14-7814 
20-715 14* 8623 


♦ When two date* are gWon in any of these columns, use the first in a leap year ; otherwise use the second. 











Days reckoned 
from 


os Days reckoned 
| from 

Jan. Mar. Apr. 


Sankrauti.f^ 0 *™* 11 - S ' 

( „ year. „ 186 9355 

Aippasi. 


A. Sid. 30*4567 
,, 186*8925 


(Mai.) Tulam. 

Jul. Sep. Oct. (Deng.) Kartika. Kartika {Lunar)- 


6 

5, 6 

3 

4 

l 

187 0271 

10 21*699 

14*9431 

6 

6, 7 

4 

5 

2 

188 *0114 

11 

22681 

15*0040 


... 



188 * 9958 

12 

23*668 


7 

7,8 

5 

6 

*3 

189 * 9801 

13 

24*652 

151248 

1 

8, 9 

6 

7 

4 

190 *9645 

14 

25*637 


2 

9,10 

7 

8 

5 

191 *9488 

15 

26*621 

15*2665 

3 

10,11 

8 

9 

6 

192 9332 

1 

0*051 

15*3474 

4 

11,12 

9 

10 

7 

193 *9175 

2 

1*035 

15*4282 

5 

12,13 

10 

11 

8 

194 ‘9019 

3 

2*020 

15*5090 

6 

13,14 

11 

12 

9 

195 *8862 

4 

3004 

15*5899 

7 

14,15 

12 

13 

10 

196 *8706 

5 

3*988 

16*6708 

1 

15,16 

13 

14 

11 

197 *8549 

6 

4*973 

15*7516 

2 

16,17 

14 

15 

12 

198 * 8393 

7 

6*957 

15*8325 

3 

17,18 

15 

16 

13 

199 *8236 

8 

6*941 

15*9133 

4 

18,19 

16 

17 

14 

200 *8080 

9 

7*926 

15*9942 

5 

19,20 

17 

18 

15 

201 *79*24 

10 

8*910 

16*0750 
16* loo9 

6 

20,21 

18 

19 

16 

202 *7767 

11 

9*891 

7 

21,22 

19 

20 

17 

203 *7611 

12 

10*879 

16*2367 

1 

22,23 

20 

21 

18 

204 7454 

13 

11*803 

10*3176 

2 

23,24 

21 

22 

19 

205 7298 

14 

12*848 

16*3984 

3 

24,25 

22 

23 

20 

206 *7141 15 13*832 

Margasina. 

16*4793 

4 

25,26 

23 

24 

21 

207 *6985 

1 

14*816 

16*5601 

6 

26,27 

24 

25 

22 

208 *6828 

2 

15*801 

16*6410 

6 

27,28 

25 

26 

23 

209 *6672 

3 

16*785 

16* 7218 

7 

28,29 

26 

27 

24 

210 *6515 

4 

17*769 

16* 8026 

1 

29,30 

27 

28 

25 

211 *6359 

5 

18*754 

16*8835 

2 

30,31 

28 

29 

26 

212 *6202 

6 

19*738 

16*9644 

3 

31, 1 
Aug. 

1, 2 

29 

30 

27 

213 *6046 

7 

20*722 

17 0152 

4 

30 31 

Oct. Nov. 

28 

214 *5889 

S 

21*707 

17*1261 

5 

2, 3 

1 

1 

29 

215 *5733 

9 

22*691 

17*2069 

6 

4 

2 

2 

29 

216 5576 

10 

28*675 

17*2877 




S.Sid. 29 8933 
„ 216*8289 


A.Sid. 29*9038 
„ 216*7958 


Kartikai. 

(MaJ.) Vrisehiknm. 



Aug. 

Oct. 

Nov. 

(Deng.) Margasira. 

Margatira {Lunar). 

7 

4. 6 

3 

3 

1 

217 

•5420 

n 

24*660 

17*3686 

1 

6, 6 

4 

4 

2 

218 

*5264 

12 

25*644 

17*4494 

2 

6, 7 

5 

5 

3 

219 

•5107 

13 

26*638 

17*5303 

3 

7, 8 

6 

6 

4 

220 

•4951 

14 

0*058 

17*6111 

4 

8, 9 

7 

7 

5 

221 

•4794 

15 

1*048 

17*6900 

5 

9,10 

8 

8 

6 

222 

•4638 

1 

2*027 

17*7728 

6 

10.11 

9 

9 

7 

223 

*4481 

2 

3011 

17*8537 

7 

11,1*2 

10 

10 

8 

224 

•4325 

3 

3*996 

17*9345 

1 

12 13 

11 

11 

9 

225 

•4168 

4 

4*9*0 

18*0154 

2 

13,14 

12 

12 

10 

226 

•4012 

5 

5*964 

18*0962 

3 

14,15 

13 

13 

11 

227 

•3855 

6 


18*1771 

4 

15,16 

14 

14 

12 

228 

•3699 

7 

7*933 

18*2579 

& 

16,17 

15 

15 

13 

229 

•3542 

8 

8*917 

18*3388 

6 

17,18 

16 

16 

14 

230 

•3386 

9 

9*992 

18*4196 

7 

18,19 

17 

17 

15 

231 

•3229 

10 

10886 

18-5005 

1 

19,20 

18 

18 

16 

232 

•3073 

11 

11*870 

18*5813 

2 

20,21 

19 

19 

17 

233 

•2916 

12 

12*855 

18*6622 

3 

21,22 

20 

20 

18 

234 

•2760 

13 

13*831 

18- 7430 

4 

22,23 

21 

21 

19 

235 

•2604 

14 

14*824 

18*8239 

5 

23,24 

22 

22 

20 

236 

*24.47 

16 

15*806 

18-9047 



Aug. 

Oct, 

Nov. Kartikai. 

Pausha. 


6 

24,25 

23 

23 

21 

237 

2291 

1 

16*792 

18-9856 

7 

25,26 

24 

24 

22 

238 

2134 

2 


19*0664 

1 

26,27 

25 

25 

23 

239 

*1978 

3 

18*761 

19*1473 

2 

27,28 

26 

26 

24 

240 

*1821 

4 

19*745 

19 5 

3 

28,29 

27 

27 

25 

241 

* 166 > 

5 

20*730 

19*3090 

4 

29,30 

28 

28 

26 

242 

*1508 

C 

21*714 

19*3898 

5 

30,31 

29 

29 

27 

243 

•1352 

7 

22*698 

194707 

6 

31, 1 

Sep. 

30 

30 

Dec. 

28 

244 

•1195 

8 

23*683 

19*5515 

7 

1, 2 

31 

Ncv. 

1 

29 

245 

*1039 

9 

24*667 

19*6324 

1 

2, 3 

1 

2 

30 

246 

*0882 

10 

25*651 

19*7132 

Sankranti. 

f Day of month 
(. *t year. 

. 8. Sid. 

If 

29 4903 
246*3192 

A. Sid. 

29 5086 
246-3044 


Margali 

(Mai.) Dhanus. 



Sep. Nov. Dec. (Beng.) Pausha. 

Pau*ha {Lunar). 

2 

3, 4 

2 

3 

1 

247 *0726 

11 26*636 

19*7941 

3 

4, 5. 

3 

4 

2 

248 *0569 

.12 0*065 

19*8749 

4 

5, 0 

4 

5 

3 

249 *0113 

13 1*050 

19*9557 

5 

6, 7 

5 

6 

4 

250 *025 7 

14 2*034 

200366 

6 

7, 8 

6 

7 

5 

251 *0108 

15 3*019 

20*1174 






251 *9944 

1 4*003 

• » • 

7 

8, 9 

7 

8 

‘*6 

252 9787 

2 4*987 

20*1983 

1 

9,10 

8 

9 

7 

253 *9631 

3 V 972 

20*2791 

2 

10,11 

9 

10 

8 

254 *9474 

4 6*956 

20*3600 

3 

11,12 

10 

11 

9 

265 *9318 

6 7*940 

20*4108 

4 

12,13 

11 

12 

10 

256 *9161 

6 8*925 

20*5217 

5 

13,14 

12 

13 

11 

257 9005 

7 9*909 

20*6025 

6 

14,15 

13 

14 

12 

258 *8818 

8 10*893 

20*6834 

7 

15,16 

14 

15 

13 

259 *8692 

9 11*878 

20*7642 

1 

16,17 

15 

16 

14 

260 *8535 

10 12*862 

20*8451 

2 

17,18 

16 

17 

15 

261 ‘8379 

11 13*846 

*0*9259 

3 

18,19 

17 

18 

16 

262 *82*22 

12 14*831 

21*0068 

4 

19,20 

18 

19 

17 

263 *8066 

13 15-815 

21*0876 

5 

20,21 

19 

20 

18 

264 *7909 

14 16-799 

21*1685 

6 

21,22 

20 

21 

19 

265 *7763 16 17-784 

Magha, 

21*2493 

7 

22,23 

21 

22 

20 

266 *7597 

1 18*768 

21*3302 

1 

23,24 

22 

23 

21 

267 7140 

2 19*753 

21*4110 

2 

24,25 

23 

24 

22 

268 *7281 

3 20-737 

21*4919 

3 

25.26 

26.27 

24 

25 

23 

269 *7127 

4 21-721 

21*5727 

4 

25 

26 

21 

270 *6971 

5 22*706 

21*6536 

5 

27,28 

26 

27 

25 

271 -6814 

6 23*690 

21*7344 

6 

28,29 

27 

28 

26 

272 *6658 

7 24-674 

21*8153 

7 

29,30 

28 

29 

27 

273 *6501 

8 25*659 

21*8961 

1 

30, 1 
Oct. 

29 

30 

28 

274 *6345 

9 26*613 

21*9770 

2 

1, 2 

30 

31 

29 

276 *6188 

10 0’073 

22*0578 



( Dav of month. S. Sid. 29*3178 A. Sid. 

29*3505 

Sankranti. 

1 

1 


year 

1 

,. 275*6369 „ 

Tai. 

[Mai.) Magaram. 

276*6560 


Oct. 

Dec. Jan, 

, (Beng.) M&gha. 

Mag ha (Lunar). 

3 

2, 3 

l 

1 

1 

276 *6032 

11 1*057 

22*1387 

4 

3, 4 

2 

2 

2 

277 -5875 

12 2*041 

22*2195 

6 

4, 5 

8 

3 

3 

278 *5719 

13 3020 

22*3004 

6 

6, 6 

4 

4 

4 

279 ‘5562 

14 4 010 

22*3810 

7 

6, 7 

5 

5 

5 

280 *6406 

15 4*996 

22*4621 


* When two dates are given in any of these columns, use the first in a leap yoar ; otherwise use the second. 







jg 5 

O o c| 

£ 5 





Oot. 

Doc. 

Jan. 

Tai. 


Mayka (Lunar). 

1 

7, 8 

6 

6 

6 

281 

*5249 

1 

5*979 

22-5429 

2 

8, 9 

7 

7 

7 

262 

•6093 

2 

6-9C3 

22-6237 

3 

9,10 

8 

8 

8 

283 

*4937 

3 

7-948 

22-7040 

4 

10,11 

9 ‘ 

9 

9 

284 

•4 780 

4 

8-932 

22*7854 

5 

11,12 

10 

10 

10 

285 

*4624 

6 

9-916 

22-3663 

6 

12,13 

11 

11 

11 

286 

*4167 

6 

10*901 

22-9471 

7 

13,14 

12 

12 

12 

287 

•4311 

7 

11-885 

23-0280 

i 

11,16 

13 

13 

13 

288 

*4154 

8 

12*869 

23*1088 

•2 

15,16 

14 

14 

14 

289 

*3998 

9 

13*851 

23*1897 

3 

16,17 

16 

16 

1, 

290 

*3841 

10 

11*838 

23*2705 

4 

17,18 

16 

16 

16 

291 

*3685 

11 

16-822 

23-3614 

6 

18,19 

17 

17 

17 

292 

*3628 

12 

16*807 

23*4322 

6 

19,20 

18 

18 

18 

293 

*3372 

13 

17-791 

23-5131 

7 

20,21 

19 

19 

19 

294 

*3215 

14 

18*776 

23-5939 

i 

21,22 

20 

20 

20 

295 

•3059 

16 

19760 



22,23 

21 

21 



Phnliuna 


2 

21 

296 

2902 

1 

20*744 

23-7556 

3 

23,24 

22 

22 

22 

297 

*2746 

2 

21-729 

23-8361 

4 

24,25 

23 

23 

23 

298 

*2589 

3 

22- 713 

23-9173 

6 

25,26 

24 

24 

24 

299 

*2433 

4 

23*097 

23-9982 

6 

26,27 

25 

26 

25 

300 

*2277 

5 

24*682 

24 0790 

7 

2 7,28 

26 

26 

£6 

301 

*2120 

6 

25-066 

211599 

1 

28,29 

27 

27 

27 

302 

*1964 

7 

26 050 

24-2407 

2 

29,30 

28 

28 

28 

303 

*1807 

8 

0-080 

24-3216 

3 

30,31 

29 

2 9 

29 

304 

*1651 

9 

1064 

24- 4024 

4 

31, 1 

30 

30 

29 

306 

•1494 

10 

2-049 

21-4833 

SankvanH 

f Day of month- 

S. Sid- 

■ 29*4480 

A. Sid. 

29-4567 



( ii 

year, 


h 

305*0850 

„ 305*1117 


Masl. 


(Mai.) Kumbatn. 

Not. Deo. Jan. (Bong) Phalg-una. Fhulgma {Lunar'). 


5 

1, 2 

31 

Jan. 

31 

Feb. 

1 306 

•1338 

11 3 033 

24*5641 

6 

2. 3 

1 

1 

2 307 

•1181 

12 4 017 

24-6460 

7 

3, 4 

2 

2 

3 308 

•1025 

13 V002 

24-7268 

1 

4, 5 

3 

3 

4 309 

0808 

14 5 986 

24*8067 

2 

6, 6 

4 

4 

6 310 

•0712 

15 6-971 

24*8875 

3 

6. 7 

5 

5 

6 311 

•0555 

1 7-955 

24-9683 

4 

7, 8 

6 

6 

7 312 

•0399 

2 8*939 

25-0492 

6 

8, 9 
9,10 

7 

7 

8 313 

•0212 

3 9924 

25-1300 

6 

8 

8 

9 314 

•0086 

4 10-908 

25*2109 

... 

... 

... 

... 

... 314 

•9929 

5 11*892 


7 

10,11 

9 

8 

10 315 

*9773 

6 12-877 

25*2917 

1 

11,12 

10 

io 

11 316 

•9617 

7 13-861 

25*3720 

2 

12,13 

11 

11 

12 317 

•9460 

8 14-845 

25*4534 

3 

13,14 

12 

12 

13 318 

•9304 

9 15*830 

25*5343 

4 

14,15 

13 

13 

14 319 

-914 7 

10 16*814 

25-6151 

6 

15,16 

14 

14 

15 320 

•8991 

11 17*798 

25-6960 

6 

16,17 

15 

16 

16 321 

•8834 

12 18-783 

26*7768 

7 

17,18 

16 

16 

17 322 

•8678 

13 19-767 

25*8577 

1 

18,19 

17 

17 

18 323 

•8521 

14 20-761 

25*9386 

2 

19,20 

18 

18 

19 324 

•8365 lfi 21-736 26 0194 

Chaitra (when there is 
no Adhika masa). 

3 

20,21 

19 

19 

20 326 

8208 

1 22-720 

261002 

4 

21,22 

20 

20 

21 323 

•8052 

2 23-705 

20*1811 

5 

22,23 

21 

21 

22 327 

• 7895 

3 24*689 

26 2019 

8 

22,24 

22 

22 

23 328 

•7739 

4 25-673 

26-3428 

7 

24,25 

23 

23 

24 329 

*7582 

5 26-658 

26-4236 | 

1 

25,20 

26,27 

24 

24 

25 330 

•7420 

6 0087 

26-6045 

2 

25 

26 

26 331 

•7269 

7 1072 

26*5863 

3 

27,28 

26 

26 

27 332 

•7113 

8 2-056 

26*6662 1 

4 

28,29 

27 

27 

28 333 

*6957 

9 3040 

26-74 70 I 

5 

29,30 

25 

26 

29 334 

6800 

10 4025 

26-8279 : 


Sankranti. 


Nov. 

6 HO, l 
Deo. 

7 i, 2 
1 2 , 3 


3, 4 

4 , 5 

5 , 6 

6, 7 

7, a 

8 , 3 

0,10 

10,11 

3 11,12 

4 12,13 
6 18,14 

6 14,16 

7 16,16 

1 16,17 

2 17,18 

3 18,19 

4 10,20 


6 20,21 
6 21,22 
7 22,23 

23.24 

24.25 

26.26 

26.27 

27.28 


1 
2 

3 

4 

5 

6 28,29 


j Day of month. S. Sid. 29 8203 
l .. >enr. „ 334 9053 

Panguni 

Meenam. 


Jan. Feb. (Bong. 

) Chaitra. 

Chi 

29 29, 1 

1 

335 -6644 

11 

Mat. 

30 1, 2 

2 

336 .6487 

12 

31 2, 3 

3 

337 -6331 

13 

Feb. 

1 3, 4 

4 

338 *6174 

14 

2 4, 5 

5 

339 -6018 

15 

3 6, 6 

6 

340 5861 

1 

4 6, 7 

7 

341 *6706 

2 

6 7, 8 

8 

342 *5548 

3 

6 8, 9 

9 

343 ‘6392 

4 

7 9,10 

10 

344 -5235 

5 

8 10,11 

11 

345 *5079 

6 

9 11,12 

12 

348 -4922 

7 

JO 12,13 

13 

347 *4766 

8 

11 13,14 

14 

348 *4610 

9 

12 14,16 

15 

349 *44 >3 

IO 

13 15,16 

16 

350 *4297 

11 

14 16,17 

17 

361 -4110 

12 

15 17,18 

18 

352 *3984 

13 

16 18,19 

19 

353 ‘3827 

14 

17 19,20 

20 

354 *3671 16 

Chaitra 

18 20,21 

21 

356 -3511 

1 

19 21,22 

22 

356 *3358 

2 

20 22,23 

21 23,24 

23 

357 -3201 

3 

24 

368 0046 

4 

22 24,26 

25 

359 -2888 

5 

23 25,26 

26 

300 *2732 

G 

24 20,27 

27 

38 1 2575 

7 

25 27.28 

28 

382 -2419 

8 

26 28,29 

29 

36 3 2262 

9 

27 29 30 

30 

364 *2106 

10 

28 30,31 

30 

7165 *1950 

11 

, ( Day of month. 

S. Sid. 30 3536 1 

’ ( „ year. 

„ 365-258 7 


A. Sid. 29 8083 
.* 334-9200 


5*009 26 9087 

5- 993 26-9896 

6- 978 27 0704 


7*962 

8- 917 

9- 931 
10915 
11*900 

12- 884 

13- 868 

14- 853 


27*1513 
27*2321 
27*3130 
27-3938 
27-4746 
27-6555 
2 7*6363 
27*7172 


7 29,30 

i 30,31 


Ohittirai. 

(Alai) Medam 

Doc. Fob. Mar. (Beug.) Vaisaklm. 


15*837 27*7980 
16*821 27*8781) 
17800 27*9597 
18*790 28*0400 
19-774 28*1214 


22-727 28*3640 
23*712 28*4448 
(when there ^ 
Adhika iua»a). 
21-696 28*5257 
28-6066 
28-6874 
28-7683 
28-8491 

28- 9300 

29- 0108 
29*091 7 
29-1725 
292533 
29-3342 


23-681 

26*665 

0095 

1*079 

2- 063 

3- 048 

4- 032 

5- 016 
6 001 

6- 985 


365*2687 


Chaitra (Lunar), 


2 

31, 1 
Jan. 

29, 131, 1 
Alar. Apr. 

1 

366 

•1793 

12 7-969 29*1150 

3 

1. 2 

1, 2 1, 2 

2 

367 

•1637 

13 8-954 

4 

2, 3 

2, 3 2, 3 

3 

3G8 

•1480 

14 9-938 

5 

», 4 

3, 4 3, 4 

4 

369 

1324 

15 10-923 

6 

4, 5 

4, 6 4, 5 

5 

370 

•1167 

1 11-907 

7 

5, 6 

5, 6 5, 8 

6 

371 

•1011 

2 12-891 

1 

6, 7 

6, 7 6, 7 

7 

372 

•0854 

3 13-876 

2 

7, 8 

7, 3 7, 8 

8 

373 

•0698 

4 11*860 

3 

8, 9 

8, 9 8, 9 

9 

374 

•0541 

5 15-811 

4 

9,10 

9,10 9,10 

10 

376 

•0885 

6 16*829 

5 

10,11 

10,11 10,11 

11 

376 

*0228 

7 17-813 

6 

11,12 

11.12 11,12 

12 

377 

0072 

8 18*797 





377 

•9915 

9 19*782 

7 

12,13 

12,13 12,13 

13 

378 

*9759 

10 20*766 

1 

13,14 

13,14 13,14 

14 

379 

*9602 

1 t 21*750 

2 

14,15 

14,16 14.15 

15 

380 

•9440 

12 22*735 

3 

15,16 

15,16 16,16 

16 

331 

•9290 

13 23-719 

4 

16,17 

16,17 16,17 

17 

382 

•9133 

14 24*703 

5 

17,18 

17,18 17,18 

18 

383 

•8977 

16 25*688 


* When two elates are given in any 0 f thoso columns, uee the first in a leap year; otherwise use the second. 









Moon’s Anomaly and Moon’s 

Eqn. 0 1 2 3 4 5 6 

— Moon’s Anomaly in days. 

•00 -000 *011 *023 *034 -046 '0*7 *069 

•01 -114 125 137 -148 *160 -171 *183 
•02 -229 - 241 -252 -264 *275 * 280 *297 

*03 *343 *355 -366 *378 *389 *401 *413 

*04 *458 *469 *481 -492 *504 *516 *527 

•05 573 *585 T>97 *608 *619 *630 -642 

06 *689 *700 *712 724 *735 *747 *759 


Ti'BLE IX— (a)— For Tithis. 

Equation of the Centre in Days and Fractions of a Day. 


SURYA SIDDHANTA. 


•080 

•195 

*309 

•424 

•539 


8 9 

Eqn. 

9 

8 

7 

6 

5 

4 


— 



Moon’s 

Anomaly in cl. 

*091 *102 

41 






7-275 

-206 *218 

40 

7-938 


8-066 

S130 

8*176 

8*222 

•320 *332 

39 

8-413 

8*479 

8-515 

8-552 

8*583 

8-623 

•436 -447 

38 

8-7*4 

8*813 

8*842 

8*871 

8*900 

8-929 

-550 *562 

•37 

*3-060 

9-085 

9-109 

9 134 

9*159 

9-184 

•665 *677 

36 

9-299 

9-321 

9*343 

9*365 

9-387 

9-409 

*782 -793 

35 

9*517 

9*536 

9-555 

9-575 

9-594 

9-613 

•898 *910 

•34 

9-709 

9*728 

9*747 

9-766 

9*785 

9-804 

1015 1027 

33 

9-890 

9-907 

9*925 

9*943 

9*960 

9-977 

L-132 1*144 

32 

100C3 

10 079 10 095 

10*111 

10127 10143 


7-570 

8*208 

8*059 

8*959 

9*208 

9*430 

9-632 

9-h2l 


7- 677 

8- 314 

8- 694 
8*985 

9- 233 

9-452 

9-652 

9-888 


7- 785 

8- 360 

8- 724 

9- 011 
9*256 

9*474 

9*671 

9*855 


7- 874 

8- 407 

8- 754 

9- 035 
9-278 

9-495 

9-690 

9-873 


•10 1*156 MGS 1 179 1*191 1-203 1-215 1-227 1*239 1*251 1-263 

•11 1*275 1*287 1-299 1*310 1*322 1-334 1*346 1*353 1-370 1*382 

•12 1*394 1*406 1-418 1-430 1-442 1-454 1*466 1-47K 1-490 1-502 

13 1514 1 526 1-538 1*550 1*562 1*574 1*587 1-599 1 611 1-624 

*14 1*636 1*648 1-660 1 672 1-684 1*697 1-709 1-721 1-734 1-746 

♦16 1*758 1-771 1*783 1-795 1-80S 1-820 1*832 1*844 1*856 1*868 

*16 1*681 1*893 1*906 1*919 1 931 1-944 1*957 1*969 1-962 1 994 

•17 2-C07 2 0*20 2-032 2*044 2*057 2 069 2 082 2*094 2*107 2-120 

*18 2*132 2*145 2-157 2’170 2183 2 196 2*209 2*222 2*234 2 247 

-19 2*260 2-273 2-286 2*299 2 312 2*325 2*338 2-351 2-364 2*377 

•20 2-390 2*403 2*415 2*427 2*440 2-453 2-466 2-479 2-493 2*506 

•2 1 2*520 2-533 2-546 2-560 2*573 2-587 2-600 2-614 2-627 2-640 

•22 2*653 2-667 2*680 2-694 2-707 2-721 2-734 2-748 2-761 2-775 

•23 2-788 2-802 2*816 2*829 2-843 2-857 2-871 2-885 2-9C0 2-914 

*24 2-928 2-942 2*956 2-970 2-984 2 998 3-012 3 026 3 039 3-053 


*31 

30 

•29 

28 

•27 

26 

•25 

*24 

•23 


9*991 10 012 10 0*29 10 046 

10-159 10-175 10*191 10*206 

1^22 10-238 10*254 10*269 10*285 10*301 10317 10*332 10347 10*362 

10-376 10-391 10-406 10-421 10*435 10-450 10*464 lu-479 10-493 !0-50t* 

iO*o23 10*537 10-552 10-566 10-581 10*595 10*610 10-624 10-638 10-651 

10-66r> 10-679 10-692 10*706 1 0719 10-733 10-747 10-760 10 774 10-787 

10*801 10-815 10-829 1 0843 10-857 10-870 10-883 10*896 10-909 lu-922 

10-934 10-947 10*960 10*973 10 985 10*998 11*011 11024 11037 11050 

JJ’JS “‘22! 11,088 11101 11114 n ‘ m 1M39 11*152 11*164 11 176 

“l* 8 11213 1 1225 11*237 11*249 11-261 11-273 11-285 11 297 

JJ‘5oa H 3 “ 1 r 11 * 88 * 11*346 11-358 11*370 11*382 11*395 1 1*407 11*419 


•22 11*430 11*442 11*453 11*465 11*476 11*488 11*499 11*511 11-622 11*634 


26 

*26 

27 

•28 

29 


3 067 3-081 3*095 3*110 3-124 3139 3*154 3-169 3*183 3-198 

3 213 3*228 3-242 3-256 3-271 3-286 3-300 3-315 3-330 3-345 

3-359 3-374 3*389 3-404 3-419 3-434 3-450 3*466 3-481 3*496 

3-512 3*527 3-543 3-558 3-574 3-590 3 605 3*621 3-636 3*652 

3-668 3663 3*699 3 714,3-780 3-746 3-763 3*779 3-796 3-812 


•30 3*829 3-846 3*862 3-S79 3-895 3-912 3 928 3 945 3-961 3-977 

*3 1 3*993 4-010 4-027 4 044 4-062 4 080 4 098 4- 115 1-133 4-151 

*32 4-1C9 4*186 4*204 4*221 4-239 4-256 4-274 4-292 4 310 4-328 

•33 4*347 4-366 4-385 4-405 4*424 4*443 4*462 4-481 4 500 4*519 

•35 4*538 4*558 4-577 4*596 4-635 4-636 4*657 4-679 4*099 4*720 


21 

20 

19 

18 

17 

16 

15 

14 

13 

•12 

*11 

10 

09 

*08 

07 


•3 6 4-741 4*762 4*783 4-803 
•36 4 954 4-977 5-001 5 025 
•37 5*189 5*213 5*238 5*265 
•38 5-452 5-478 5-504 5*532 
*3 9 5*762 5*784 5*815 5*852 
•40 6116 6*1C5 6*213 6*261 
•41 6*669 6 759 6*868 7*077 
Maximum equation 


4-824 4*845 4*866 4 888 
5*048 5*072 5*096 5*139 
5*291 5*318 5*345 5*372 
5*564 5-595 5*626 5-658 
5*890 5*927 5*965 6*003 
6-309 6-357 6*105 6*471 

7*275 . 

*413929 for Anomaly 


4*909 4-930 
6-142 5*166 
5*398 5*425 
5*689 5*721 
6*0*0 6*078 
6*537 6*603 


11-545 11*557 11*569 11-581 11-592 11-604 11-615 11-627 11-638 11 649 
11 J 1 * 6 ! 2 11684 11*695 11-706 11-717 11-728 11-739 11*750 11*761 

H' 772 M -7 ! 2 11 794 ll m 1181(5 11-827 11-8*8 118*9 H-860 11-871 

11-882 11-893 11 905 11-916 11-927 11-938 11-949 11-960 11-970 11-981 

11- 991 12*002 12*013 12 023 12*034 12-044 12 055 12*066 12 077 12C86 

12- 099 12*109 12-120 12*1:40 1*2 141 12-152 12-162 12-173 12-184 12-194 

12-205 j 2-215 12-226 12-237 12-247 12-257 12*268 12-278 12 288 12*299 

12-309 12*312 1*2*330 12-340 12-350 1*2-361 12-371 12-382 12-393 12-403 

12-413 12*424 12-434 12*444 12*455 12-465 12*475 12-485 12-495 12*505 

12-515 12-525 12-536 12*546 12-557 12-567 12577 12*587 12-597 12*607 

12-617 12*627 12*637 12*647 12-&5? 12*667 12*677 12-688 12-698 12-708 

12*718 12*729 12* 738 12-748 12-758 12-768 12*778 12-788 12-797 12*807 

12*817 12*827 12-838 12*848 12-857 12*867 1 2-877 12*887 12-897 12*907 

12*916 12-926 12936 12*946 12*956 12-966 12-976 12-936 12*996 13*006 

13015 13*025 13-035 13044 13054 13*064 13073 13083 13093 13*102 


06 
05 
04 
03 
02 
Oi 

. 00 

of 7-2752 days. 


13-112 13-122 13132 13 142 13-352 13-162 13*171 13 181 13-191 13 200 

13-210 13*220 13-229 13*239 13-249 13-258 13*268 13-278 13-288 13-298 
13*307 13-317 13*326 13-336 13*345 13-35.5 13-365 13-374 13384 13-393 

13 403 13-113 13-423 13*432 13 442 13*452 13*461 13-471 13*480 13*490 

13*499 13*509 13-518 13-528 13*537 13-547 13-557 13*667 13 576 13 586 

13-595 13*605 13*614 13*624 13-634 13 643 13-653 13*662 13-672 13 681 

13-691 13-701 13-710 13-720 13*730 13*739 13-749 13-758 13-768 13*777 







Moon's Anomaly and Moon's 

Equation of the Centre in Days and Fractions of a 

Day. 



Bqn. 

, o 

1 

2 

3 

4 

5 

6 

7 8 

9 Eqn. 

9 

8 

7 

6 

5 

4 3 

2 

1 

a 


+ 




Moon’s Anomaly in days. 


-f 



Moon’s Anomaly in days. 





• 00 

13-777 

13-786 

13-790 

13-805 

13-S15 

13-824 

13-834 

13-843 13-853 

13-863 41 


... 


... 


20-280 20-577 

20*686 

20*795 

20*88;“ 


•01 

13-873 

13*882 

13*892 

13-902 

13 911 

13-920 

13-930 

13-940 13-949 

13-959 40 

20*951 

21017 

21083 

21*149 

21-197 

21-245 21-293 

21-341 

21*389 

21-438 


•02 

13*968 

13-978 

13*987 

13-997 

14*007 

14017 

14-026 

14 036 14-045 

14 055 39 

21-476 

21-514 

21-552 

21-58$ 

21-627 

21-664 21-702 

21-739 

21*770 

21*802 


03 

14-064 

14-074 

14*083 

14-093 

14*102 

14-112 

14122 

14-131 14141 

14151 38 

21-833 

21*865 

21-896 

21-928 

21-959 

21-990 22*022 

22050 

22*076 

22*102 


04 

14-161 

14-170 

14-180 

14-189 

14-199 

14-209 

14-218 

14-228 14-237 

14-247 37 

22-129 

22*156 

22-182 

22*209 

22-236 

22*263 22*289 

22-316 

22-341 

2*2-365 


05 

14*266 

14-266 

14-275 

14*285 

14*295 

14-305 

14-315 

14-325 14*334 

14-344 -36 

22-3*8 

22-412 

22-436 


22-482 

22*505 22-529 

22*553 

22-577 

22-600 


06 

14-354 

14-363 

14-373 

14-383 

14*392 

14-402 

14-412 

14-422 14-431 

14*441 *36 

22*624 

22 645 

22-666 

22-688 

22 709 

22 730 22*751 

22-771 

22-792 

22-813 


07 

14-451 

14-461 

14-471 

14-481 

14-490 

14-500 

14-510 

14*519 14*529 

14 539 34 

22*834 

22-855 

22-876 

22-897 

22-918 

22-939 22-958 

22*977 

22-996 

‘23*016 


08 

14-548 

14-558 

14*568 

14-578 

14*58$ 

14*598 

14-608 

14-618 14-628 

14*638 -33 

23 035 

23-054 

23073 

23-092 

23-111 

23-130 23-149 

23*169 

23-188 

23-207 


*09 

14*647 

14-657 

14-667 

14-677 

14-687 

14-697 

14-707 

14-717 14 727 

14-737 32 

23 226 

23-244 

23262 

23*280 

23*298 

23-315 23-333 

23*350 

23-368 

*23*385 


10 

14*747 

14-757 

14-766 

14-776 

14-786 

14*796 

14806 

34*816 H-826 

14 836 - 31 

23-403 

23-421 

23*439 

23-456 

23-474 

23-492 23-510 

23-527 

23-544 

23*561 


11 

14-846 

14-856 

14-866 

14-877 

14*887 

14*897 

14-907 

14-917 14-927 

14-937 30 

23-577 

23*594 

23*610 

23 626 

23*642 

23*659 23-675 

23*692 

23*708 

23-725 


12 

14-947 

14*957 

14 967 

14-977 

14987 

14*997 

15008 

15018 15029 

15039 29 

23-742 

23-758 

23-775 

23-791 

23-SOS 

23-824 23-841 

23-856 

23*871 

23*886 


13 

15-049 


15 069 

15-079 

15-089 

15-099 

15-110 

15120 15 120 

15141 *28 

23*902 

23-918 

23-933 

23049 

23-964 


24-C11 

24 027 

24*042 


•14 

15-151 

15-161 

15-172 

15-183 

15-193 

15-204 

15*214 

15-224 15-235 

15*245 27 

24*058 

24-074 

24 089 

24 104 

24120 

24-135 21*150 

24*165 

24-180 

24*195 


16 

15-255 

15-266 

15-276 

15-286 

15-297 

15-307 

15-317 

15-328 15-339 

15-349 26 

24*209 

24-224 

24 239 

24-254 

24-268 

24-283 24-298 

24-312 

24-326 

24*341 


16 

15*360 

15-370 

15-381 

15-392 

15*402 

15*413 

15-424 

15-434 15-415 

15-455 25 

24*356 

24-371 

24385 

24-400 

24*415 

24-430 24-444 

24-459 

21-473 

24-487 


17 

15-466 

15-477 

15-487 

15-498 

15-509 

15-520 

15*531 

15-541 15-552 

15-563 24 

24*501 

24-515 

24*528 

24-542 

24 556 

24*570 24-584 

24-598 

24-612 

24-626 


18 

15-573 

15-584 

15*594 

15*605 

15-616 

15-627 

15-638 

15 649 15-661 

15 672 23 

24*640 

24G54 

24*669 

24-683 

24* C9 7 

24-711 24-725 

24 738 

24-752 

24*766 


19 

15-683 

15-694 

15-705 

15*716 

15-727 

15*738 

15-748 

15*760 15-771 

15-782 22 

24*779 

24-793 

24*806 

24-820 

24*833 

24-847 24-860 

24*874 

24-887 

24-901 


•20 

15-793 

15-804 

15-815 

15-826 

15*837 

15*848 

15-859 

15-870 15*882 

15 893 -21 

24-914 

24-928 

24*941 

24-954 

24-967 

24-981 24-994 

25-008 

25*021 

25*034 


21 

15*905 

15-916 

15-927 

15-939 

15-950 

15*962 

15-973 

15*985 15-997 

16 009 -20 

26-048 

250G1 

25*075 

25-088 

25101 

25 114 25-127 

25-139 

25151 

25*164 


22 

16020 

16032 

16 043 

16055 

16066 

16*078 

16089 

16101 16*112 

16121 19 

25*177 

25190 

25*203 

25-216 

25-229 

25-242 25*255 

25 268 

25-281 

25 294 


23 

16135 

16*147 

16-159 

16 172 

16184 

16-196 

16-208 

16*220 16 233 

36-245 -18 

25-307 

25-320 

25-332 

25-345 

25-358 

25*371 25-384 

25-397 

25-409 

25*422 


24 

16257 

16-269 

16-281 

16*293 

16-305 

16-317 

16-329 

16-341 16-354 

16-366 17 

25*434 

25*447 

25-460 

25-472 

25-485 

25-497 25*510 

25*522 

25-534 

25-547 


•26 

16-378 

16-390 

16*403 

16415 

16-427 

16440 

16-453 

16-466 16-478 

16-491 -16 

25-560 

25-572 

25-685 

26597 

26-610 

25-623 25*635 

25-648 

25-661 

25*673 


26 

16-504 

16-517 

16-530 

16-543 

16-556 

16 569 

16-581 

16-594 16-607 

16*620 15 

25-686 

25-698 

25*710 

25*722 

25-734 

25-746 25*759 

25 771 

25*783 

26*796 


•27 

16-632 

16-645 

16*658 

16-671 

16*684 

16-697 

16-711 

16-725 16-739 

16-753 14 

25 898 

25-820 

25*833 

25*845 

25-857 

25-870 25*882 

25*893 

25-906 

25*918 


•28 

3 6* 767 

16-780 

16*794 

16-807 


16-835 

16-848 

1G-862 16 875 

16889 13 

25-930 

25-943 

25-955 

25*967 

25-980 

25*992 20*001 

26*016 

26028 

26*040 


*29 

16-903 

16-916 

16*930 

16-944 

16-959 

16-973 

1G-988 

17-002 17 017 

17031 *12 

26052 

26064 

26-076 

26088 

26*100 

26* 112 26 124 

26*136 

26148 

26-180 


•30 

17-046 

17-061 

17-075 

17-090 

17104 

17*119 

17*133 

17-148 17163 

17*178 11 

26*172 

26184 

26196 

26*208 

26*220 

26*232 26-244 

26-255 

26*267 

26*279 


31 

17-192 

17*207 

17-222 

17*237 

17251 

17-269 

17-285 

17-300 17-316 

17-332 10 

26291 

26*303 

26-315 

26*327 

26-339 

26-351 26-363 

26*375 

26*386 

26-333 


32 

17-348 

17*363 

17*379 

17-395 

17 411 

17*427 

17-443 

17-459 17 475 

17-491 09 

26*41 

26-i22 

26-433 

26*445 

26-456 

26*468 26-480 

26-492 

26-504 

26-516 


•33 

17 508 

17-525 

17-542 

17-560 

17-577 

17594 

17-611 

17-629 17-647 

17-664 -08 

26*527 

26-539 

26-551 

26-563 

26-575 

26-587 26-598 

20609 

26*621 

26*633 


*34 

17-681 

17-699 

17-716 

17-733 

17*750 

17*769 

17-788 

17-807 17-826 

17-845 -07 

26*644 

26-656 

26-668 

26-679 

26*691 

26*703 26-714 

26 726 

26-73S 

26*749 


•35 

17 864 

17-883 

17-902 

17-922 

17941 

17-960 

17-979 

17-999 18018 

1S-037- -06 

26-761 

26*772 

26-783 

26-795 

26-807 

26-819 26-830 

26-842 

26-854 

26-865 


•36 

18-059 

18-080 

18-102 

18-124 

18-145 

18*167 

18-189 

18-221 18-233 

18-255 -05 

26-877 

26*889 

26*900 

26-912 

26-924 

26-935 26-946 

26-957 

26-969 

26*981 


37 

18-276 

18-298 

18-321 

18-346 

18*370 

18395 

18*420 

18-445 18-469 

18-494 -04 

26-992 

27004 

27-015 

27027 

27*038 

27 050 27-062 

27073 

27-085 

27096 


•38 

18-519 

18-543 

18-569 

18-595 

18*625 

18-654 

18*683 

18-713 18-742 

18 772 -03 

2710$ 

27*119 

27130 

27-141 

27-153 

27-165 27-176 

27188 

27-199 

27-211 


39 

18-801 

18-831 

18-860 

18*895 

18-931 

18-966 

19-003 

19-039 19 075 

mil -02 

27*222 

27-231 


27*257 

27*268 

27*280 27-291 

27*302 

27*313 

27-325 


40 

19 147 

19194 

19-240 

19-286 

19-332 

19-378 

19-424 

19-488 19*552 

19*616 01 

27-336 

27*348 

27*359 

27-371 

27-383 

27-394 27-406 


27-429 

27-440 


•41 

19-680 

19-768 

19-877 

19-984 

20-280 

... 

... 

. 

00 

27-452 

27-463 

27*474 

27-485 

27-497 

27*508 27*520 

27*531 

27-543 

*27*555 



Maximum equation '413929 foT Anomaly of 20*2797 days. 





TABLE IX— (c)— For Tithis. 

Sun’s Anomaly expressed as Days of the Solar Year and Sun’s Equation of the Centre 

in Fractions of a Day. 

(SURYA SIDDHANTA.) 


Eqn 

9 

8 

7 

6 

6 

4 

3 

2 

1 

+ 



Sun’s 

Anomaly in days of 

the Solar Year. 

•17 





0*77 

2*25 

3*73 

5*04 

6*19 

A 1 

*16 

8*45 

9*40 

10-35 

11*30 

12-22 

13 02 

13*82 

14*63 

15*43 

•16 

16-89 

17*60 

18*31 

19*02 

19*72 

20*34 

20-97 

21-60 

22*22 

*14 

23*47 

24-04 

24-60 

25-17 

25*74 

26-31 

26-88 

27*43 

27*96 

•13 

28*99 

29*51 

30*03 

30*55 

31*07 

31-56 

32*04 

32-52 

33*00 

•12 

33*96 

34*44 

34-92 

35*37 

35*82 

36-28 

36*73 

37*18 

37*63 

11 

38-53 

38*90 

39-39 

39*81 

40*24 

40-66 

4109 

41-51 

41*94 

*10 

42-76 

43 16 

43*57 

43*97 

44*37 

44-78 

45-IS 

45*58 

45*99 

*09 

46*76 

47*15 

47*53 

47*92 

48-30 

48*69 

49-07 

49*46 

49*84 

08 

50*58 

50*95 

51*32 

61*69 

52-05 

52*42 

52*79 

53*16 

53*53 

•07 

54*25 

54*60 

54 96 

55*32 

55*67 

56*03 

56*39 

56*75 

5710 

06 

57-80 

58-15 

58*50 

58*85 

59-19 

59*54 

59 89 

60*24 

60*58 

05 

61*27 

61-61 

61*95 

62*29 

62-63 

62*97 

63*31 

63*65 

63*99 

•04 

64*65 

64-99 

65-33 

65*66 

65-99 

66-33 

66*66 

66*99 

67-32 

*03 

67-97 

68*30 

68*63 

68*96 

69-29 

69-62 

69*94 

70*27 

70*60 

•02 

71-24 

71*56 

71-S9 

72*21 

72*54 

72-87 

73*19 

73*51 

73*83 

01 

74-47 

74*79 

75*11 

75*43 

75*76 

76-08 

76*40 

76-72 

77*04 

00 

77-67 

77*99 

78*31 

78*63 

78*95 

79*27 

79*59 

79-91 

80-23 

Eqn. 9 

8 

7 

6 

5 

4 

3 

2 

1 


0 Eqn. 0 


735 

1619 

22-85 

28-48 

33*48 


00 

04 

•02 

•03 

•04 


38-08 05 


80 55 
83-74 
86-94 
90*18 
93-45 
96-77 


80*87 
84-05 
87-26 
90*50 
93 78 
97-11 


2 3 4 5 6 7 

Sail’s Anomaly in days of the Solar Year. 
8119 81*51 81-83 82*15 82-47 82-79 


84-37 
87-59 
90-83 
94-11 
97-45 


84-70 

87-91 

9115 

94-44 

97-79 


85-02 

88-23 

9148 

94-77 

9813 


85-34 

88-56 

91-81 

95-10 

98-47 


S5-66 

88*88 

92-13 

95-43 

98-81 


85-99 
89-21 
92-46 
95-76 
99 14 


8 


83-11 

86-31 

39-53 

92-80 

96-10 

99-48 


83-43 

86-63 

89*86 

93-13 

96-44 

99-83 


17 ... 

16 191-09 
15 199-54 
14 20611 
13 211-64 
12 216-60 

11 22118 
10 225-41 
09 229 41 
08 233-23 
07 236-89 
06 240-45 

05 243-92 
04 247-30 
03 250-62 
02 253-88 
01 25712 
00 260 32 


188-83 

198-06 

204-86 

210-59 

215-63 

220-26 


189-98 

198-82 

205-48 

211-11 

216-11 

220-71 


Sun’s Anomaly in days of the Solar Year. 

175-92 179-33 181-42 183-41 184-89 186 36 187 67 
19204 192-99 193-94 19486 195-66 196*46 19726 
200-24 200-95 201 66 202*36 202-98 203-61 204 23 
206-68 207-25 207*81 208-38 208*95 209*52 210 07 
212*16 212‘67 213 19 213-71 214 19 214 67 215-15 
217-08 217-56 218 01 218-46 218 91 219 36 219*81 

221-61 222-53 222 45 222-88 223-30 223 72 224-14 224*57 224*99 
225-81 226*21 226 61 227 01 227 42 227*82 228-22 228-62 229*02 
229 79 230-18 230*56 230*94 231*32 331*71 232 09 232-47 232-85 
233-59 233*96 234 33 234*69 235-06 235*43 235*80 23616 236*53 
237-25 237 60 237-96 238-31 238-67 239 02 239-38 239-73 240*09 
240-80 241 14 241*49 241*83 242*18 242*62 242 87 243*22 243*56 

244*26 244-60 244-93 245 27 245*61 245-94 246-28 246-62 246-96 
247-64 247-98 248 31 248*63 248-96 249*29 249 62 249-95 250*28 
250-95 251-28 251 61 251*93 252-26 252-58 252*90 253*23 253*55 
254-21 254-53 254 86 255*18 255-50 255-82 256 15 256*47 256 79 
257-44 257-76 258*08 25*40 258*72 259 04 259 36 259-67 259 99 
260*64 260-95 261-27 261*59 261*91 262-23 262 54 262-86 2ti3*18 


49*36 -08 100-17 100-51 100-86 10121 101-56 10190 102-25 102*60 102-95 103-29 

oq .Q7 103*64 103*^9 104*35 104*71 105-07 105*42 105*78 106*14 106*49 106 85 

50 2" OS 07-20 07-57 07-94 108-30 108-67 109 04 109-41 109-78 110-16 110-52 

53-90 -It U0 88 111-26 111 64 11203 112-41 112 80 113 18 113-67 113-96 1 4-3. 

57-46-10 114-71 115-11 115*61 115 92 11632 116-72 117-13 11.63 117*98118 34 

60-93 *11 118*74 119 16 119-59 120-01 120-44 120-86 121*21* 121*71 12-14 1--J* 

123-01 123-46 123-92 124-37 124 62 125-27 125-73 126-18 126-66 127 14 

127-61 128-09 128-58 12906 129-64 130-02 130-55 131-07 131-59 132-11 

132*62 133-14 133-66 134-22 134-79 135-35 135-92 136-49 137-Ob 137 63 

\llti 138- 87 139-50 140-13 140*75 141-38 14208 142-79 14350 14421 

144-91 145-67 146-47 147-27 148 08 148-88 14080 150-.6 151* .0 lo2 65 
163*75 154-90 156 06 157-37 158-85 100 33 162-31 164-41 67-82 

Maximum equation 178436 for Anomaly of 171 864 da>.. 

0123466789 

Sun’s Anomaly in days of the Solar Year. 

263 1S 263-50 263 81 264-13 264-45 264-77 265 08 265-40 265*72 266 04 
266-37 266*63 267-00 267*32 267*64 267*96 263*28 268*60 268 92 -<»9*23 
269*57 269*89 270-21 370*53 270-85 271-18 271*50 271*82 272*15 27*47 
272*81 273*13 273*45 273*78 274*10 274*43 274 75 275-08 275-41 275-74 
276-08 276*41 276*74 277*06 277*39 277-72 2.8*05 278-38 2/8*72 --<9 0o 
279*40 279*74 280*08 280*41 280-75 281*09 281*42 281*76 282*10 *8~*44 


64*33 *12 
67-65 *13 
70-92 *14 
74 16 *15 
77*36 *16 
80*55 -17 


Eqn. 

+ 

00 

01 

02 

03 

04 

05 


■06 282-80 283- U 283-49 283-83 284-18 234-52 284-87 285-21 285-56 285-91 

07 286-27 386-62 286-9S 287-33 287-69 288 04 288-40 288-75 2S9-11 289-46 

•08 289*83 290*20 290*66 290*93 291*30 291*66 292*03 292*40 292*/b 293* 13 

09 293-51 293*88 294-27 294-65 295*03 295-42 295*80 296*1$ '*9 * ob -9®*% 

10 297*34 297*74 298’14 298*54 298 94 299*34 299-74 30015 300*5o 300-9* 

11 301*37 301-79 302-21 302*64 303-06 303-48 303*90 304*3* 304*7o 30o*18 


•12 305-64 306-09 306-54 306*99 307*44 307-89 308*34 308 /9 
*13 310*24 310*72 311*20 311*68 312*16 312-64 313 16 313-68 
•14 315*25 315 77 316*29 316-84 317*41 317*98 318 54 319*11 
15 320*88 321-50 322*13 322*75 323-37 324*00 324-70 325*41 
*16 327*54 328-29 329*10 329*90 330-70 331*50 332-42 333-37 
•17 336*38 337-53 338-68 339-99 341*47 342*95 344*93 347*03 

363*87 361-7/ 

Maximum equation *178436 for Anomaly of 


309-27 309*75 
314-20 314-72 
319-68 320*24 
326*11 326*82 
334-31 335 26 
350*44 ... 

358*53 ... 

354-493 days. 


<SL 


ft 






Moon's Anomaly 


TABLE IX— (d) —For Tithis. 

and Equation of the Centre expressed in Days and Fractions of a Day 

(ARYA SIJDDMANTA.) y ' 


Eqn. 

O 

1 

9 

3 

* 

5 

6 

— 




a 

o 

o 

s Anomaly in days. 

00 

... 

•012 

•023 

•035 

•047 

•058 

*070 

01 

•116 

•127 

*139 

•151 

•162 

*174 

•186 

02 

•232 

-244 

•256 

•267 

•278 

•290 

•301 

03 

*348 

•360 

•371 

•383 

•395 

*407 

•418 

04 

•464 

•476 

•488 

•499 

•511 

•523 

*534 

05 

•581 

•593 

•605 

•616 

•627 

*639 

*651 

06 

•698 

*710 

•722 

*733 

•745 

*757 

•769 

07 

•815 

•827 

•839 

•850 

•862 

•874 

•886 

08 

•933 

•945 

•957 

•969 

•980 

*992 

1*004 

09 

1-052 

1-064 

1-076 

1-087 

1-099 

Mil 
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Maximum equation 411719 for Anomaly of 7*2728 days. 
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TABLE IX —(?)— For Tithis. 

arya siddhanta. 

Moon’s Anomaly and Equation of the Centre expressed in days and fractions of a day. 

012 3456789 Eqn. 9876 5432 10 

Moon’s Anomaly in days. + Moon’s Anomaly in days. 

•00 13*777 13*787 13-796 13-806 13-816 13-825 13-835 13*845 13-855 13-865 - 41 . 20*282 20-520 20-650 

*01 13-875 13-884 13 894 13*904 13-SI3 13-923 13*933 13*942 13*95*2 13-962 - 40 20*770 20-878 20*944 21 009 21*075 21 140 21*189 21-237 21*285 21*333 

•02 13-971 13-981 13-991 14001 14*011 14 021 14*030 14*040 14*050 14-059 39 21*380 21-428 21-469 21*506 21-544 21*581 21-620 21-657 21-695 21*733 

•03 14*069 14*079 14 038 14*098 14*108 14 118 14 127 14*137 14*147 14-157 S8 21765 21*796 21*827 21*858 *21-890 21*921 21*952 21*983 22*013 22*043 

•04 14*167 14*177 14*187 14*196 14*206 14*216 14*225 1 4*235 14*244 J4-254 -37 22*070 22*097 22-124 22*151 2*2-178 22-205 22*232 22*25S 22-285 22*312 

*05 14 *264 14*274 14*282 14 294 14 304 14*314 14*324 14*334 14*343 14*353 - 36 22*338 22*361 22*385 22*408 22*431 22*454 22*477 22*501 22*524 2*2-547 

•06 14*363 14*373 14*388 14*392 14 402 14*412 14*422 14*432 14*442 14*452 *35 22 571 22*594 22*617 22*640 22*661 22*682 22*703 22*723 22*744 22*765 

•07 14*462 14-47*2 14*482 14*491 14*501 14*511 14*521 14*531 14*540 14*550 - 34 22*786 22*808 22*829 22 850 22-871 22-892 22*913 22934 22*953 22*972 

•08 14-560 14 570 14*580 14 590 14-601 14-611 14-621 14*631 14*641 14 651 -33 22 992 23 011 23 030 23*049 23-068 23 087 2310G 23 125 23-144. 23-164 

•09 14-661 14*671 14*681 14 690 14*700 14*710 14*720 14*730 14*741 14*751 -32 23*183 23-202 23-221 23-240 23-258 23-275 23*293 23-310 23*327 23*345 

-10 14*761 14*771 14*781 14*791 14*S01 14*811 14*821 14-831 11*841 14*851 *3 1 23*868 23-380 23-398 23-416 23-433 23-451 23-469 23 487 23*504 23*522 

•11 14*862 14-872 14 88*2 14-893 14*903 14*913 14*923 14-934 14*944 14 954 - 30 23-539 23-556 23-572 23-588 23-605 23-621 *23-638 23*654 23*671 23*688 

•12 14*964 14*974 14*981 14*995 15*005 15*015 15*025 15*035 15*046 15*057 - 29 23-704 23-721 23*737 23*.754 23-771 23*787 23*804 23*820 23*836 23*852 

•13 15*067 15-077 15*087 15 097 15*108 15*118 15 129 15-139 15*150 15-150 2 8 23-867 23*883 23-899 23-914 23*930 23*916 23*961 23*977 23*992 24*008 

■14 15*170 15*131 15 191 15-202 15-213 15-224 15*234 15*244 15*255 15*265 -27 24*024 24*039 24*054 24*070 24*085 24*101 24*116 24*132 24*147 24*162 

•15 15*276 15*286 15*297 15*307 15*317 15 328 15*333 15*349 15*360 15*371 26 24*177 24*192 24*207 24*221 24*236 24*251 24*266 24*280 24*294 24*309 

•16 15*382 15*392 15*403 15*414 15*425 15*435 15*446 15*457 15*467 15*478 *25 24*324 24*339* 24*353 24*368 24*3S3 24*398 24*413 24*427 24*442 24*457 

•17 15-489 15-499 15*510 15-521 15-532 15-543 15*554 15*505 15*575 15*586 24 24*471 24*485 24*498 24 512 24*520 24*540 24*555 24*569 24*583 24*597 

18 15-597 15*607 15*618 15-629 15*640 15 651 15 662 15-673 15*685 15*696 *23 24*611 24*6*25 24*639 24*653 24*668 24*682 24 696 24*709 24*723 24*737 

•19 15-708 15-719 15*730 15-741 15*752 15*763 15*774 15-785 15*796 15*807 - 22 24*751 24-765 24-779 24*792 21-506 24*820 24-833 24-846 24-860 24*874 

*20 15*818 15*829 15*840 15*852 15*863 15*874 15-S86 15*397 15*909 15*9*20 - 2 1 24*887 24*900 24*913 24*927 24*940 24*954 24*1167 24*981 24*995 25*008 

*21 15*932 15*943 15*955 15*967 16*978 15*990 16*001 16*013 16*025 16 037 - 20 25*022 25*035 25*049 25*06*2 25*075 25*088 25*101 26*114 25*127 25*140 

•22 16*048 16 060 16*072 16*033 16-095 16*106 16*118 16*129 16*141 16*153 -19 25*153 25*166 25*179 *25*192 25*205 25*218 25*231 25*244 25*257 25 270 

•23 16*165 16*177 16*189 16*202 16*214 16*226 16*239 16*251 16*263 16*275 18 25*283 25*296 *25*309 25*322 25*335 25*348 25*361 25*374 25*387 25*393 

24 16*287 16*299 16*311 16 323 10*336 16*348 16*360 16*372 16*385 16-397 1 7 25 412 25*425 25*437 25*450 25*463 25*476 25 488 25 500 25-513 25-5*25 



•26 16*409 16*42*3 10*435 16*447 10*460 16*473 16*486 16*433 16*511 16*524 1 6 25*533 25*551 25*563 25*576 25*589 25*601 25*614 25*627 25*640 25*652 

•26 16-537 16-550 16 563 16-576 16*589 16 602 16*615 16 027 16*640 16*653 1 5 25 005 25*077 25 089 25*702 25*714 25*727 25-739 *25 751 25-704 25 770 

•27 16*666 16*679 16*692 16*706 16*71“ 16*733 16-746 16*760 16-774 16-783 1 4 25-789 25*301 25*814 25*826 25*838 25*851 25*863 25*875 25*887 25*900 

•28 16*802 16-816 10*829 16*843 16-S56 16-870 16*884 16*897 16*911 16*925 13 *25*912 25-924 25-936 25*949 25*962 25*974 25-987 25-999 26*011 26*023 

*29 16*938 16*952 16-967 16*382 16*997 17*011 17*026 17*041 17*055 17*070 12 ‘26*035 26*047 20*059 26*071 26*083 26*095 26*107 26*120 26*132 26*144 

•30 17*084 17*099 17*114 17*128 17*143 17*157 17-172 17*187 17*202 17 *217 11 26*156 26*168 26*180 26*193 26*205 26*217 26*2*29 26*241 26*253 ‘26*265 

*31 17*232 17*248 17 263 17*279 17-295 17 311 17*326 17*312 17*353 17*373 -10 26*277 26-289 26*301 26*313 26*3*25 26*337 26*349 *26*361 26*373 26*385 

*32 17*389 17*405 17*421 17*437 17*453 17*169 17*485 17*501 17*518 17*535 0 9 26*397 26*409 26*420 26*432 26*444 26*456 26*468 26*479 26-491 26*503 

•33 17*552 17*570 17*587 17*604 17*621 17*638 17*656 17*673 17*691 17*703 -08 26-515 26*527 26 539 26*551 26*563 26*575 26-586 26 598 26*610 26*622 

*34 17*726 17*743 17*760 17*779 17*798 17*817 17*838 17*855 17*874 17*894 - 07 26*634 26*646 *26*657 20*669 26*681 26*693 26-705 26 716 26-728 26*740 

*35 17-913 17*932 17-951 17*971 17*990 18 000 18029 1 8-049 1 8 070 1S091 06 26*752 26*763 26*774 26-7S6 26*798 26*810 26*822 26-833 26-845 26*857 

-36 18*113 18*134 18*155 18-177 18*188 18*219 18*241 18*263 18*285 18*306 * 05 26*869 26 881 26*892 20 904 26*916 26*928 26'939 26*950 26-962 26-974 

•37 18-330 18-355 18*380 18*404 18-429 18-454 18-479 18-504 18-529 18*554 04 26-935 26*997 27 0OJ *27-021 27-032 27-044 ‘27-056 27*067 27-079 27-091 

*38 18*579 18*607 18-637 18 666 1S G95 16-724 18*754 18*783 18-812 18*841 03 27-10*2 27-113 27*125 27*137 27-148 27*160 *27 172 27*184 27 195 27*207 

•39 18*871 18-907 18 943 18 979 19 015 19 050 19*086 19*123 19-162 19-208 0 2 27-212 27-230 37*242 27*254 27-265 27*277 27*288 27-299 27*311 27-323 

*40 19-254 19*299 19*345 19*391 19*438 19*501 19*565 19*628 19*692 19*738 *01 27-334 27-346 27-358 27-369 27-381 27-393 27-404 27*416 27*428 27*439 

*41 19*916 20*084 20*282 . 00 27*451 27*46*2 27*473 *27*485 27*497 27*508 *27*520 27*532 27-543 27*555 

Maximum equation *41171 for Anomaly of 20*2817 days. 
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Sun's Anomaly and Equation of the Centre expressed in days and fractions of a day. 
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Sun’s Anomaly in days of the solar year. 
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Maximum equation *176272 for Anomaly of 172*601 clays. 
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16 189*27 190*31 191*55 192*50 193*44 194*3S 1952$ 196*12 196*88 197*72 *01 267**2*2 267*54 267*87 268*20 268*54 268*87 269*20 269*53 269 So 270*19 

-45 198*53 199*32 200*02 200*72 201*41 202*11 202*81 203*46 204*08 204*71 *02 270*53 270*86 271*19 271*52 271*84 272*18 272*51 27*2*85 273*18 273*51 

*14 205*34 205*97 206*59 207*18 207*75 208-31 208*38 209*44 210*01 210*57*03 273*86 274*19 274*53 274*86 275*20 275*54 275*88 276*22 276*55 276*89 
*13 211*11 211*62 212*14 212*66 213*18 213 69 214 21 214*71 215*19 215-67*04 277-24 277*57 277*91 278*25 273*53 273*92 279*26 279*61 279*95 280*29 

*12 216*16 216*65 217*13 217*61 218*09 213*55 219*00 219*45 219*91 220*36 0 5 280*65 230*99 231*34 281*68 282*02 232*37 2S2-71 283*06 283*41 283*76 

*11 220*82 221*27 221*72 222*17 22*2*59 223*02 223*44 223*87 224*29 224*72*06 234'12 284*48 234*83 285 18 285*53 285*88 286*24 286*59 286*95 287*31 

*10 225*15 225*58 226*00 220*40 226*80 227*21 227*01 223*12 228*42 228*83*0 7 287*63 288*01 288*40 283*76 289*12 289*48 289*85 290*21 *290*57 290*87 

09 229*24 229*64 230*03 230*42 230*81 231*20 231*59 231*98 232*37 232*75 0 8 291*32 291*69 292*07 292*44 292*81 293 18 293*55 *293*92 294*30 294*68 

*08 233*15 233*54 233*91 234*28 234*65 235-02 235*40 235*77 236*14 236*51 *09 295*08 295*47 295*86 296*24 296*63 297-02 297*41 297*80 298*19 293-66 

*07 236-89 237*26 237G3 237*99 238*35 238*71 239*07 239*43 239*79 *240*16 10 299*01 299*41 299*82 300*22 300*62 301 03 301*43 301*84 302-25 302*68 

*06 240*53 240*89 241*24 241*60 241*95 242*30 242*65 243*00 243-36 243*71*11 303*11 303*54 303*96 304*39 304*81 305*24 305*66 306*11 306*56 307*01 

*06 241*07 244*42 244*77 245*12 245 47 245*81 246*15 246*50 246*84 247*19 *12 307*48 307*93 303*38 303*83 309*28 309-74 310*22 310-71 311*19 311*67 

*04 247*54 247*88 243*23 248*57 248*91 249*25 249*59 249*92 250*26 250*60 *13 312*16 312*64 313*12 313 62 314*14 314-72 315*18 815*69 316*2 1 316*73 

*03 250*94 251*28 251*62 251*95 252*29 252*64 252*97 253*31 253*6 4 25 # 3*97 1 4 317*26 317*83 318*39 318*96 319*52 320*09 320*65 321*24 321*87 322*49 

02 254*32 254*65 254*99 255*32 255*66 255*99 256*3*2 256*65 256*98 257*31 *15 323*13 323*75 3*24*37 325*02 325*72 326*42 327*12 327-81 328*51 329*31 

*01 257-65 257*96 258*31 258 64 25S-97 259*30 259*63 259*96 260 29 260*62*16 330 12 330*91 331*71 332*52 333*45 334*39 335*33 336-28 337*42 338*57 

*00 260-96 2612$ 26161 261*94 262*27 262*60 262*93 263*26 263*59 263*92 *17 339*72 341*09 342*54 344*06 346*07 348*39 352*39 . 

364*3$ 362*06 358*06 ... 

Maximum equation *176272 for Anomaly of 355*231 days. 



. TABLE IX— (g )-~-For Tithis. 

Moon’s Anomaly and Moon’s Equation of the Centre in Days, Ghatikas and Palas. 


«L 


SUHYA SIDDHAHTA. 


Eqn 

Palas. — 

Ghat. d. 
0 
1 
2 

3 

4 


g‘ P- 

i*i 25 

22 50 
34 20 
46 5 


5 

8 

7 

8 
9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 
21 
22 

23 

24 


57 40 
1 9 25 
1 21 10 
1 33 10 
l 40 25 

1 58 0 

2 10 15 
2 23 20 

2 36 40 
2 60 6 

3 4 0 
3 18 35 
3 33 40 

3 49 00 

4 6 35 

4 24 40 

4 44 25 

5 6 40 

5 32 30 

6 0 55 


10 

20 

30 

d. g. p. 

d. g. p. 

d- g. P. 

1 60 

& 50 

5 60 

13 15 

15 15 

17 15 

24 60 

26 40 

28 40 

36 15 

38 15 

40 5 1 

47 55 ( 

49 55 

61 50 

69 30 

1 1 30 

1 3 30 

i 11 25 

1 13 15 

1 15 15 

1 23 10 

1 25 10 

1 27 10 

l 35 15 1 

1 1 37 15 

l $0 25 

1 47 35 

l 49 35 

1 61 30 

2 0 10 

2 2 0 

2 4 10 

2 12 35 

2 14 45 

2 16 65 1 

2 25 30 

2 27 30 

2 29 60' 

2 38 45 

2 40 55 

2 43 15 

2 52 26 

2 64 46 

2 67 0 

3 0 30 

3 8 60 

3 11 20 

3 21 6 

3 23 36 

3 26 5 

8 36 20 

3 89 0 

3 41 40 

3 62 26 

3 65 5 

3 67 6:» 

4 9 36 

1 4 12 20 

4 15 20 

4 27 60 

4 31 0 

t 34 20 

4 47 56 

1 61 25 

4 64 65 

5 10 30 

6 14 40 

5 19 0 

6 37 16 

5 43 6 

6 48 16 

6 15 6 

] 6 22 60 

6 33 20 


40 

d. g. p. 
7 35 
19 5 
30 30 
42 5 
53 50 

1 5 15 
l 17 15 
1 29 20 
1 41 25 

1 53 40 

2 6 6 
2 19 5 
2 32 0 
2 45 35 

2 59 20 

3 13 46 
3 28 35 

3 44 10 

4 0 45 
4 18 20 


50 

g* P* 
9 35 
21 5 
32 30 
44 5 
65 40 

1 7 25 
1 19 15 
\ 31 10 
1 43 25 
1 65 50 


d. 


Eqn. 

+ o 

Ghat. d. g 

0 13 46 


2 8 .15 

2 21 15 
2 34 20 

2 47 35 

3 1 40 

3 16 15 
3 31 10 

3 47 0 

4 3 35 
4 21 20 


Maximum equation 

Anomaly of 7 day* 16 ghatikas 31 palas. 


4 37 25 4 40 55 

4 58 46' 5 2 10 

5 23 30 6 28 0 

5 54 15 ; 6 0 35 

6 46 10 | 7 1G 30 

s 50 palas for 


Eqn. 
Palas. — 


50 


Ghat. d. g. p. 
10 30 


24 

23 

22 

21 

20 


7 ll 

8 30 35 

9 l 20 
9 24 40 
9 44 36 


40 

d. g. p 

7 4G 30 

8 36 35 

9 5 30 

9 28 26 
9 47 45 


30 

d. g. P« 

7 69 0 

8 42 16 

9 9 40| 
9 31 65 
9 50 40 


20 


19 10 2 20 10 6 0 
18 10 17 66 10 20 45 
47 10 33 0 
46 10 4G 50 
16 10 59 56 


14 11 12 40 
13 11 24 55 
12 U 86 20 

11 11 47 36 
10 11 58 36 


10 35 30 
10 

11 


10 7 40 

10 23 16 

10 37 40 

49 15 10 61 25 

2 5 U 4 20 


11 14 10 
11 26 35 
uas 20 

11 49 26 

12 0 26 


9 12 9 10 12 
8 12 19 46,12 
7 12 80 10 
6 12 40 15 
5 12 60 5 


11 16 40 
11 28 36 

11 40 10 
11 61 16 

12 2 10 


g- P« 
9 10 
47 6 
13 40 
35 5 
63 40 


10 i 

d. g- P- : 

8 16 46 
8 62 6 

9 17 30 
9 38 15 ! 
9 66 30 


d. g. p. 
8 24 35 

8 57 10 

9 21 0 
9 41 25 
9 59 20 


10 10 20 10 12 56 10 15 35 

10 25 46 10 28 6 10 30 30 

10 iO 0 10 42 20' 10 44 40 

10 63 35 10 55 46] 10 57 65 

11 6 30 11 8 30 11 10 40 


11 0 12 12 60 
21 26 12 23 5 


4 13 0 0 

3 13 9 45 

2 13 19 30 

4 13 29 6 
0 13 38 35 


31 40 
41 56 
51 66 


12 33 30 
12 48 35 
12 63 30 


1 40 13 3 10 
11 25 13 13 
21 10i 13 22 40 
30 46 13 32 15 
40 15! 13 41 50 


11 18 46 
11 30 36 
11 42 10 

11 63 5 

12 4 0 

12 14 36 
12 24 56 
19 86 10 
12 45 16 

12 65 10 

13 4 66 
13 14 36 
13 24 20 
13 33 55 
13 43 30 


11 20 45 
11 32 25 
11 43 60 

11 54 56 

12 6 30 


iO 

d. g. p, 


1 
2 

3 14 16 20 

4 14 25 15 


20 


30 


40 


50 


, . B . d. g. p. a. g. p. d. g. p. a. g. p. 

40! 13 48 10 13 49 50 13 51 30 13 53 5 13 64 45 

_ _ 15* 13 37 45 13 69 25 14 1 6| 14 2 35] 14 4 16 

14 5 60 14 7 30] 14 9 0 14 10 40, 14 12 10 14 13 60 


14 17 6] 14 18 45 14 20 15 14 21 65 
14 26 55! 14 28 30 14 30 10! 14 31 40 


6 14 35 0 14 38 30,14 88 10 

6 14 44 65 14 46 35 14 48 5 

7 14 54 60! U 66 30' 14 68 10 

8 15 4 60 15 6 45 15 8 23 

9 15 15 16] 15 17 15 15 18 45 

40 16 2G 0^ in -7 50 15 29 20 

11 15 36 25 15 38 25 16 40 16 

12 16 47 40 15 49 30 15 61 10 

13 16 59 O’ 16 0 55i 16 2 45 

14 1C 10 35 1 16 12 35 1G 14 40 

16 16 22 40 1G 24 5l> 16 2G 50 16 29 0 

16 16 35 25 16 37 35 16 39 4 5 LG 41 5T» 

17 16 48 40 16 51 0 16 63 20 10 65 40 

17 7 36 17 10 6 
17 23 0l 17 25 40 


14 39 50 

14 49 46 
It 69 60 

15 10 16 

16 20 30 

15 31 10 

15 42 5 

16 1 iO 


14 41 26 
14 61 26 

15 1 40 
15 11,56 

15 22 20 

16 32 56 
15 43 56 

15 65 0 

16 6 35 


16 16 40116 18 40 


18 17 2 50 17 5 15 

19 IT 17 15 17 20 26 


20 17 34 0, 17 30 60 

21 17 51 55 17 66 6 


23 18 36 10, 18 41 15 


14 29 35 
14 33 20 

14 43 16 

14 63 6 

15 3 16 
15 13 35 

15 24 10 

16 84 45 
15 46 46 

15 67 0 

16 s ;so 

16 20 40 

16 33 25 
16 46 30 


10 31 16 

16 44 
10 67 50i 17 0 20 

17 12 861 17 16 26 
17 28 20 17 31 0 


17 39 40! 17 42 40 17 46 36 17 48 45 


17 58 15 19 1 25 18 4 65 
22 18 12 20 1 i8 15 50 18 19 40 13 2:1 40 18 27 60 


18 46 15 18 61 5, 18 5G 45 


18 8 40 

18 32 0 

19 2 45 


24 19 8 is! 19 18 35,19 24 10 19 34 20 19 46 SO 1 20 16 SC 

Maximum equation. 24 ghatikas 50 palas lor 

Anomaly of 20 days 16 ghatikas 47 pulaa. 


Eqn. 

+ 50 


40 


Ghat. i. g. p. ; d. g. p. 
24 20 16 60] 20 47 10 
23 21 32 46 21 39 6 
22 22 5 20 122 9 50 
21 22 30 40 22 34 36 
20 22 52 251 22 65 66 


19 23 12 0 

18 23 29 45 
17 23 46 20 


23 16 0 
23 32 36 
23 49 10 


16 24 2 id 24 t 15 
15 24 17 6| 24 19 35 


11 22 45 
11 34 20 
11 45 40 

11 66 65 

12 7 30 


14 24 31 40 24 34 0 
13 24 45 46; 24 47 46 
12 24 69 0; 25 1 20 
11 26 12 6 25 14 16 
10 25 25 6 25 27 16 


12 16 15 12 18 5 
12 26 36 1‘2 28 30 
12 36 60 12 38 30 

12 46 46 12 48 26 
12 56 60 12 68 20 

13 6 35 13 3 5 
13 16 15 13 18 0 
13 25 6C| 13 27 30 
13 35 36 13 37 6 , 

13 45 10 13 46 40 


9 25 37 30 
8 26 19 55 
7 26 2 10 

6 26 14 6 

5 26 25 55 




30 


20 


d. g. p. a. g. p. 

21 0 0 21 10 30 

21 45 6 21 60 16 

22 U 20 22 18 40 
22 38 36 22 41 55 
22 69 0 29 2 20 


23 18 0 
23 35 26 

23 61 40 

24 7 15 
24 22 0 

24 36 20 

24 50 6 

25 3 30 
25 16 25 
25 29 10 


39 40 25 

51 55 25 

4 

16 
28 


0 26 
26 
26 


41 50 
53 55 
6 10 
18 6 
29 60 


23 21 0 
23 88 15 

23 54 20 

24 9 45 

24 24 30 

24 33 35 
21 52 25 

25 5 50 


10 

d. £. p. 
21 IS 15 
21 55 35 


d. g. p. 

21 26 25 

22 0 50 


22 22 50 32 26 40 

22 45 2V 22 48 55 

23 5 30 23 8 40 


33 23 45 
23 40 55 

23 67 0 

24 12 15 
24 26 60 

24 40 65 

24 64 35 

25 7 50 


25 18 35 25 20 45 
25 31 20 25 33 10 


23 26 45 
23 43 30 

23 59 40 

24 14 45 
24 29 20 

21 43 15 

24 66 40 

25 10 0 
25 23 5 
25 35 20 


25 43 45 25 45 45 25 

25 56 6 25 68 61 26 

26 8 10! 26 10 10| 26 
26 20 5 26 21 55 26 
26 31 60 26 33 50 26 


26 37 40 26 


20 49 16 
27 0 50 
27 12 16 
27 23 46 


39 40 
51 15 
2 50 

It 16 


41 30 
53 15 
4 40 


26 45[ 27 


26 43 25 

26 55 5 

27 6 40 

16 15 27 18 5 
27 35 27 29 30 


26 45 25 1 26 

26 57 6 26 

27 8 30 27 
27 20 6 27 
27 31 SO- 27 


47 55 
0 10 
12 10 
23 55 
35 40 

47 15 
69 0 
10 30 
21 55 
33 20 



























































TABLE IX—(/*)-—For Tithi* 

Sun's Anomaly and Equation. Surya Siddhanta. 



Pa las. 

Ghatikas. 

M 

»» 

it 

*» 

»t 


Palas. 

Ghatikas. 


it 


t» 

tt 

ft 


Eqn. 








30 


+ 


50 



40 





d, 

g- 

P. 

a. 

£• 

P* 

d. 

g- 

P* 

10 



869 

13 

o ! 

0 

46 

30 

9 

18 

6 

20 

15 

21 

0 

17 

23 

60 

8 

24 

29 

50 

26 

6 

0 

27 

36 

10 

7 

33 

14 

30 

34 

32 

60 

36 

49 

30 

6 

40 

42 

50 

41 

54 

0 

43 

2 

50 

5 

47 

27 

80 

48 

32 

0 

49 

34 

20 

4 

63 


10 

54 

40 

40 

55 

40 

30 

3 

69 

85 

0 

60 

33 

0 

61 

31 

10 

2 

66 

16 

0 

66 

12 

20 

67 

6 

30 

1 

70 


40 

71 

38 

20 

72 

32 

40 

0 

76 

G 

50 

77 

0 

40 

77 

63 

50 

Eqn. 








20 


_ 


0 



10 





d. 

g- 

P. 

d 

g< 

P* 

d. 

g- 

P- 

0 

so 

33 

0 

81 

26 

60 

82 

17 

40 

1 

86 

66 

40 

86 

45 

0 

87 

38 

60 

2 

91 

14 

60 

92 

9 

10 

93 

6 

30 

3 

96 

46 

10 

97 

42 

30 i 

98 

37 

80 

4 

102 

29 

0 

103 

26 

10 

104 

25 

0 

5 

108 

24 

20 

109 

20 

40 

110 

28 

20 

6 

114 

42 

40 

115 

49 

40 

116 

64 

•60 

7 

121 

36 

o ! 

! 122 

44 

30 j 

124 

0 

30 

8 

129 

11 

60 

vo 

36 

40 

132 

3 

0 

9 

136 

16 

0 

139 

59 

60 

141 

43 

30 

10 

150 

27 

10 ! 

! 163 

4 

50 | 

166 

19 

0 


Maximum equation—10 ghatikas 42 palas 



20 


| 

10 



0 


d. 

g- 

P- 

j d. 

g- 

P* 

d. 

g» 

P« 

4 

47 

0 

8 

1 

10 

10 

38 

60 

19 

22 

30 

21 

6 

10 

1 22 

61 

0 

29 

3 

0 

30 

30 

20 

1 31 

64 

10 

37 

6 

30 

38 

21 

30 

; 39 

31 

0 

44 

10 

30 

45 

16 

60 

46 

23 

20 

50 

37 

40 

! 51 

39 

20 

62 

41 

0 

56 

41 

0 

1 

40 

10 

58 

37 

0 

62 

28 

30 

63 

23 

30 

64 

19 

50 

68 

0 

30 

1 68 

66 

10 

69 

60 

40 

73 

27 

10 

74 

21 

0 

i 75 

13 

0 

78 

48 

20 

1 79 

39 

10 

80 

33 

0 


30 

1 

1 

40 



50 


d. 

g* 

P- 

d. 

g- 

1> ' 

d. 

g- 

P- 

83 

12 

10 

84 

4 

40 

84 

59 

10 

88 

33 

30 i 

89 

27 

40 

90 

20 

20 

94 

0 

80 ! 

94 

53 

40 1 

95 

49 

20 

99 

34 

20 i 

100 

32 

20 

101 

31 

0 

105 

24 

60 ; 

106 

26 

20 

107 

22 

60 

111 

31 

40 1 

112 

34 

0 

113 

38 

30 

118 

2 

30 

119 

12 

0 

120 

23 

10 

125 

15 

50 

126 

33 

10 

127 

51 

0 

133 

29 

60 

136 

1 

0 

136 

36 

30 

143 

42 

10 

146 

46 

0 

147 

59 

10 

160 

19 

30 i 

107 

8 

0 


... 



Anomaly of 171 days 61 ghatikas 60 palas. 


Palas. 

Eqn. 


50 



40 



30 



20 



10 



0 




d. 

g* 

P- 

d. 

g 

P- 

d. 

g- 

P; 

d. 

g- 

P 

d. 

g- 

P. 

1 d. 

g. 

p. 

Ghatikas. 

10 




1 176 

36 

30 

183 

24 

20 

187 

24 

30 

190 

38 

30 

! 193 

16 

20 


9 

196 

44 

10 

197 

68 

40 

200 

l 

20 

202 

0 

20 

1 203 

43 

40 

: 206 

28 

60 

I 9 

8 

207 

8 

0 

1 2U8 

43 

0 

210 

13 

40 

211 

40 

50 

j 2i3 

8 

0 

! 214 

21 

40 

ft 

7 

216 

62 

10 

1 217 

10 

20 

218 

27 

20 

219 

43 

0 

220 

59 

39 

! 222 

8 

40 

It 

6 

223 

20 

10 

224 

31 

40 

226 

40 

60 

226 

48 

20 

227 

63 

50 

1 229 

1 

10 


6 

230 

5 

30 

231 

9 

20 

232 

11 

50 

233 

16 

0 

! 234 

17 

0 

I 235 

19 

0 

M 

4 

236 

21 

0 

237 

18 

10 

238 

18 

20 

239 

18 

30 

240 

18 

0 

241 

14 

40 

M 

3 

242 

12 

20 

243 

11 

20 

244 

9 

ho¬ 

246 

6 

20 

246 

1 

0 

246 

67 

40 

If 

2 

247 

64 

1J 

| 248 

49 

30 

249 

43 

ld 

260 

33 

30 

261 

34 

30 

I 262 

28 

10 

If 

1 

263 

23 

20 

I 264 

15 

40 

255 

10 

30 

256 

5 

20 

266 

68 

60 

! 257 

61 

60 

>1 

91 

O 

258 

44 

60 

j 269 

38 

20 

260 

31 

60 

261 

26 

0 

262 

16 

40 

| 263 

10 

40 

Palas. 

Eqn. 

+ 


O 



10 



20 

1 

1 

30 



40 



50 




d. 

g. 

1>. 

d. 

g- 

P. 

d. 

g* 

P- 

d. 

g- 

P- 

d. 


1>- 

d. 

g- 

P- 

Ghatikas. 

O 

263 

10 

40 

2C4 

4 

20 

264 

66 

30 

265 

49 

40 

26G 

42 

40 

267 

36 

60 


1 

268 

30 

20 

269 

22 

60 

27 U 

16 

20 

271 

11 

10 

272 

5 

20 

272 

68 

10 

” 

2 

273 

63 

0 

274 

47 

10 

276 

43 

10 

276 

39 

30 

277 

81 

30 

278 

27 

30 


3 

279 

24 

0 

280 

20 

30 

281 

15 

20 

282 

12 

30 

2 S3 

10 

20 

284 

8 

40 

it 

4 

286 

7 

0 

280 

3 

30 

287 

3 

10 

288 

2 

40 

289 

2 

60 1 

290 

2 

40 


5 

291 

2 

40 

292 

4 

30 

293 

6 

0 ! 

294 

9 

10 

295 

11 

40 j 

296 

1G 

0 

19 

6 

297 

20 

20 

298 

i’6 

50 

299 

32 

40 1 

300 

40 

40 | 

801 

49 

60 J 

303 

1 

30 

It 

7 

304 

12 

20 

306 

: 2 

10 

306 

38 

0 

307 

63 

40 | 

309 

10 

40 

310 

28 

50 


8 

311 

49 

20 

313 

13 

0 

314 

40 

40 

316 

7 

*0 I 

817 

38 

40 

319 

13 

40 


9 

320 

62 

60 

322 

38 

0 

324 

21 

20 

326 

19 

40 | 

328 

22 

20 I 

330 

37 

30 

99 

- 91 

10 

333 

6 

10 

335 

42 

30 

338 

66 

30 

342 

67 

20 | 

349 

46 

0 i 


... 



Maximum equation-f-lO ghatikas 42 palas for Anomaly of .364 days 29 ghatikas .36 palas. 
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TABLE IX— (i)- For Yogaa 
Sun's Anomaly and Equation. Surya Siddhanta. 

The Sun’s anomaly In this table is expressed in days of the Indian Solar year. 



Ghatikaa. 


Eqn. 


9 

8 

7 

6 

5 

4 

3 

2 

1 

0 


50 paias. 

i 

40 paias. 30 paias. 20 paias. 

d. 

*■ 1 

d. 

g. | cl. 

g- | a. 

g‘ 

< 6 - 

3 

9 

37 | 12 

23 1 16 

7 

' 21 

48 j 

23 

60 i 25 

36 27 

26 

! 32 

26 | 

33 

54 35 

25 | 36 

67 

1 41 

11 

42 

28 1 43 

51 . 45 

1 

2 

i 18 

51 

50 

6 61 

13 ! 62 

28 

65 

5 ft 

57 

5 58 

14 69 

23 

62 

44 

W 

46 64 

54 65 

54 

69 

7 

70 

12 ' 71 

17 72 

14 

175 

23 

76 

! 77 

27 ■ 78 

32 


10 paias. 

d. g- 


0 pala. 


359 

17 

29 

38 

46 

63 

GO 

67 

73 

79 


54 

35 
11 
21 
23 

36 
27 

0 

22 

29 


d. 

1 

19 

30 

39 

47 

54 

61 

68 

74 

80 


8- 

59 

43 

47 

45 
33 

46 

37 

6 

21 

33 


Eqn. 


Ghatikaa. 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 


0 pal i. 
cl. g ; 


! 80 
1 86 
92 
1 99 

j 106 

| 113 

121 
130 
| HI 
1 169 


38 

4.5 

69 

27 

19 

25 

21 

19 


Eqn. 

4 * 


Ghatikaa. 


9 

8 ] 188 
7 [204 
6 215 

5 223 


50 paias. 
d. g- 


4 ,231 
3 288 
2 I 346 


1 

O 


Eqn. 


251 

263 


42 

25 

3 

42 

28 

36 

17 

46 

2 


0 pala. 


Ghatikaa. 


O 

1 

2 

3 

4 


; d. 
j 203 
269 
j 275 
282 
288 


6 296 

6 1 303 

7 1312 

8 324 

9 341 


fi 

23 

37 

7 

67 

2 

69 

56 

1 

44 


| 

10 paias. 

; 

20 pains. 1 

30 ’palae. 

40 pala*. 

d 

g. ' 

d. 

g« 

d. 

1 

Cl. 

g- 

81 

37 1 

82 

36 ! 

83 

38 j 

84 

44 ' 

87 

44 

88 

49 j 

89 

, 48 

90 

54 i 

94 

5 

95 

10 1 

96 

12 

97 

20 

1 100 

38 | 

101 

43 

102 

51 

104 

1 

1 107 

29 | 

108 

57 j 

109 

• 51 

ill 

o ! 

: 114 

43 

116 

3 1 

117 

15 1 

118 

35 

1 122 

44 

124 

8 I 

125 

39 j 

127 

12 

. 132 

3 

133 

39 • 

136 

29 

137 

15 

143 

30 

145 

•68 

148 

43 

161 

30 , 

166 

27 


•• 



•< 


an~r£ ghatikas 13 paias for Ac 

r i i 

joroaly of 171 days 52 ghatikas. 

1 

40 paias 

30 paias. 

20 paias. 

10 paias. 

d. 

g 

d. 

g* j 

d 

g- 

d. 

g* 

... 






177 

16 

192 

13 

196 

0 

197 

45 i 

200 

13 

I 206 

27 

208 

14 j 

210 

5 I 

211 

41 

I 216 

31 

218 

4 j 

219 

36 

220 

69 

• 226 

6 

226 

28 

227 

41 j 

229 

1 

, 232 

42 

233 

62 

235 

7 ! 

236 

15 

1 239 

42 

l 240 

62 

242 

0 

j 243 

5 

246 

24 

247 

31 

243 

32 

249 

38 

252 

60 

253 

54 

264 

53 

, 255 

69 

259 

0 

260 

6 

261 

9 

1 262 

7 

10 paias. 

20 paias. 

30 paias. 

40 paias. 

d. 

g- 

cl. 

g* 

cl. 

g- 

a. 

g- 

264 

14 

266 

11 

266 

15 

' 267 

20 

270 

21 

271 

27 

272 

26 

, 273 

31 

276 

43 

277 

48 

278 

64) 

279 

68 

283 

16 

281 

20 

286 

30 

286 

39 

290 

9 

291 

14 

292 

29 

293 

37 

297 

20 

298 

39 

! 299 

62 

301 

14 

I 306 

22 

306 

46 

308 

16 

1 309 

49 

1 314 

42 

316 

16 

1 318 

6 

1 319 

63 

. 326 

8 * 

328 

35 

l 381 

21 

I 334 

8 

’ 349 

4 


•i* 

1 


1 

• •t 


50 palaa. 
d. 

85 
91 
98 
105 
112 

120 
128 
139 
165 


g- 

46 

58 

26 

7 

15 

2 

39 

18 

l 


0 pala. 


a. 

184 

202 

213 

222 

230 

287 

244 

250 

266 

263 


g- 

36 

21 

25 

22 

18 

24 

15 

44 

69 

11 


50 paias. 


d. 

268 

274 

281 

287 

294 

302 

311 

321 

337 


g- 

19 

30 

4 

45 

51 

$9 , 
17 
65 
38 


Maximum equation -9 ghatikaa 13 paias fov Anomaly of 354 days 30 ghatikaa. 





















TABLE IX-(0—For Yogas. 


.Jloon’s Anomaly and Equation of the Centre in Days, Ghatikas and Palais 

SURYA SIDDHANTA. 


<SL 


Eqn. 


Talas. — 0 

10 

20 

30 

40 


50 

Qhat.d. g. p 

;<*• e- P 

d. g. p, 

• d. g. p. 

i«1. g. p 


d. g. p. 

0 

... 

0 2 12 

0 4 26 

0 0 37 

0 8 49 

0 11 2 

1 

0 13 H 

0 15 26 

0 17 88 f 0 19 61 

0 22 ; 

5 

0 24 19 

2 

0 26 31 

11 0 28 46 

0 31 0 

0 83 14 

0 35 28 

0 37 42 

3 

0 39 55 

1 0 42 13 

0 44 29 

' 0 46 44 

1 0 49 1 

0 

0 51 16 

4 

0 53 32 

0 65 47 

9 68 3 

1 0 20 

I 1 2 37 

1 4 64 

6 

1 7 11 

1 1 9 27 

1 11 44 

1 14 1 

1 16 18 

1 18 37 

6 

1 20 55 

1 1 23 14 

1 ?6 33 

1 27 51 

1 30 10 

1 32 28 

7 

1 34 43 

i 1 37 11 

1 39 31 

1 42 67 

1 1 44 21 

, 1 46 44 

Q 

1 49 * 

I 1 51 31 

1 63 56 

1 66 20 

1 58 45 

2 1 10 

9 

2 3 35 

2 6 1 

2 8 26 

2 10 51 

2 13 22 

2 15 52 

10 

2 18 23 

2 20 04 

2 23 26 

2 25 65 

2 28 26 
2 44 9 

I 2 30 67 

11 

2 38 36 

2 36 14 

2 38 62 

2 41 31 

1 2 46 47 

12 

2 49 26 

2 52 6 

2 54 47 

2 67 28 

3 0: 

9 

! 3 2 49 

13 

3 6 30 

1 3 8 11 

3 11 3 

3 13 65 

S 16 46 

3 19 38 

14 

3 22 29 

3 25 21 

3 28 21 

3 3i 22 

3 Si 23 

3 37 23 

15 

3 40 24 

1 3 43 24 

3 46 S7 

, 3 49 50 

1 3 63 3 

S 56 16 

16 

3 59 29 

; 4 2 41' 

l 6 10 

■4 9 38 

4 13 G 

4 16 34 

17 

4 -0 2 

4 23 38 

4 27 14 

• 4 30 60 

i 4 34 26 

4 88 2 i 

18 

4 42 17 

4 46 32 

4 60 47 

| 4 56 2 

4 69 17 

5 4 1 i 

19 

6 8 46 

5 13 29 

6 18 12 

| 5 23 24 

i 5 88 37 

5 33 49 

20 

5 40 9 

5 46 29 

5 62 43 

j 6 0 17 

i 

6 7 44 

6 17 19 

21 

6 26 66 

6 37 37 

! 

j 6 69 13 

... 


... ; 

Maximum equation —21 ghat., 23 palas for Anomaly of 
7 days 10 ghatikas 29 pains. 

Eqn. 

Fains. — 

50 

40 

30 

20 

10 


0 1 

Ghat. d. g, p. i 

d. g. p. 

d. g. p. 

d. g. p. 

<1. g. p. 


d. g p. 

21 

... 



7 33 39 

7 54 53 

3 6 13 t 

20 

<■» U26 ; 

8 23 40 

8 30 46 

8 37 53 

8 43 51 


8 49 49 1 

19 

8 6f) 47 

9 038 

9 6 29 

9 10 20 

9 14 42 


9 19 3 

18 

9 123 26 

9 27 46 

9 31 39 

9 35 82 

9 39 25 


9 43 18 

17 

9 47 12 

9 60 31 

9 53 60 

9 67 9 

10 0 28 


10 3 46 

16 

10 6 48 

10 9 60! 

10 12 63 

10 15 56 

10 18 68 


10 21 49 

16 

10 24 40 

10 27 31 

1030 22 

10 33 13 

10 86 6 


10 38 45 

14 

10 41 24 

1044 3j 

10 46 42 

10 49 21 

10 61 59 

10 54 25 

13 

10 56 58 

10 69 191 

11 146 

11 4 12 

11 639 11 9 l! 

• 

12 

nil 33 

U 13 45 

1116 7 

11 18 29 

11 20 51 ’ll 23 12 I 

11 

11 25 29 

1127 46, 

1130 2 

11 3219 

11 84 85 11 86 52 

10 

1139 a 

11 41 IS 

11 48 27 

11 45 37 

11 47 40 11 49 55 

9 

11 52 6 

H 54 14 

11 56 28 

11 53 26 

12 0 29 H2 2 83 

8 

12 4 36 

12 640'12 843 
1218 54'12 20 66 

12 10 46 

12 12 48 

12 14 50 i 

7 

12 16 62 

12 22 68 

12 26 0 12 27 1 

6 

12 28 58 

12 30 55 

12 32 52 

12 34 49 

12 36 46 

12 38 43 

6 

12 40 40 

12 42 36 

12 44 31 

12 46 27 

12 48 32 |12 50 18 

4 

12 62 18 

12 54 9 

12 56 4 

12 67 59 

12 69 63 

18 1 47 

3 

IS 3 41 

13 5 35 

13 7 29 

13 9 23 

18 1117 

43 13 11 

2 

13 15 4 

13 16 56 

13 18 48 

13 20 40 

13 22 32 

13 24 24 

1 

13 26 16 

13 28 8 

13 30 1 

13 3162 

13 33 43 

13 36 34 

0 

18 37 25 

13 39 16 j 

13 41 7 

18 426* 

1 

13 44 49 

13 16 33 

1 


Eqn. 

+ 


Ghat. d, g. p. 


10 

<1. g, p, 


20 


30 


40 


50 


O 

1 

2 

3 

4 


13 46 38 

13 57 44 

14 8 61 
14 20 6 
14 81 30 


5 14 42 57 

6 14 64 34 

7 15 0 16 

8 16 18 27 


13 48 29 

13 69 36 

14 10 48 
14 22 0 
14 38 24 


14 44 63 

14 66 31 

15 8 if 
U 20 29 


9 16 30 43 16 32 47 

10 16 43 21; 15 45 80 

11 15 66 24 16 58 40 

12 16 10 4 16 12 26 


13 

14 




16 24 16 16 26 37 


1G 38 61 

15 16 54 32 

16 17 U 26 


17 

18 

19 

20 
21 


17 29 30 

17 49 57 

18 14 12 

18 43 27 

19 28 3 


16 41 17 

16 67 10 

17 14 18 


17 32 49 

17 53 50 

18 18 34 

18 49 25 

19 38 23 


) d. 

g- P- 


g- P- 

: d 

• g- P* [ 

113 

50 20 

j 13 

62 11 

13 

64 2! 

14 

1 26 

1 14 

3 15 

1 14 

5 7 

14 

12 35 

14 

14 27 

14 

16 IP 

14 

23 54 

14 

26 48 

114 

27 42 

14 

36 17114 37 12 

i 

, H 

39 7 

14 

46 48 

i u 

43 43 

14 

60 40 

H 

58 28 

1 1.5 

0 26 i 

10 

2 22 

15 

10 19 

16 

12 21 , 

15 

14 23 

15 

22 30 

15 

24 83 | 

! 16 

26 87 

15 

34 50 

15 36 53 i 

15 

39 2 

16 

47 39 

15 

49 49 

16 

61 68 

16 

0 67 

16 

3 14 

16 

6 30 

16 

14 48 

16 

17 10, 

16 

19 32 

16 

29 4 

16 31 31 

16 

33 67 

16 

43 56 

16 

46 35 

16 

49 14 

17 

0 1 

17 

2 52 

17 

6 43 

17 

17 20 

17 

20 23 , 

17 

23 25 

17 

36 8 

17 

39 27 | 

17 

42 46 

17 

67 43 

18 

1 36 

18 

6 29 

18 

22 66 

13 

27 47 

18 

32 88 

18 

65 23 

19 

2 30 j 

19 

9 36 

19 

69 37 


1 




13 56 r 

14 6L. 
14 18 12 
14 29 36 
14 41 2 


14 52 87 
16 4 19 

15 16 25 
15 28 40 


16 41 11 
16 54 7 
16 7 47 
16 21 54 


16 36 24 

16 61 63 

17 8 84 
17 26 27 


17 46 4 

18 9 61 

18 87 29 

19 18 60 


20 days 16 ghatikas 47 palas. 


Eqn. 

+ 


50 


40 


30 


20 


10 


Ghat. d. g. p. 


21 

20 

19 

18 

17 


21 16 42 

21 59 27 

22 29 28 
22 64 62 


16 28 17 6 
15 28 37 24 
14 23 55 56 
13 24 13 45 


12 24 30 30 
11 24 46 46 

10 25 2 26 
9 25 17 30 


d. g. p. 


21 26 25 

22 4 63 

22 34 11 
22 58 41 


28 20 24 
23 40 23 

23 59 8 

24 16 23 


24 33 18 

24 49 23 

25 5 8 
25 19 63 


,d. g. p. 


d. g. p. I d. g. p. d. g. p. 


20 34 3 

21 33 23 21 40 63 

22 10 17 22 15 4 
22 38 36 i 22 42 37 
28 2 20 1 23 6 8 


23 23 45 

23 43 30 

24 1 56 

24 19 20 


8 25 32 4 25 34 28 

7 26 40 37 25 49 7 

6 26 0 56 1 26 8 5 

5 26 14 41 26 17 6 


4 

3 

2 

1 

0 


26 28 36 
26 42 4 

26 55 41 

27 8 54 
27 22 17 


26 30 50 
26 44 13 

26 57 51 

27 11 12 
27 24 21 


24 36 0 

24 62 11 

25 7 26 
25 22 37 


23 27 21 

23 46 37 

24 6 0 
24 22 15 


25 36 61 

25 61 19 

26 5 31 
26 19 29 


26 33 2 

26 40 31 

27 0 0 
27 13 29 
27 26 40 


24 38 85 
24 54 35 
26 10 0 
26 24 53 


26 39 27 
26 58 43 
26 7 58 
26 21 33 


26 35 18 
26 48 61 

27 2 14 
27 15 89 
27 28 65 


20 55 39 21 6 18 

21 47 40 21 53 27 

22 20 20 22 24 46 

22 46 49 22 60 40 

23 9 40 28 13 30 


23 30 36 23 34 0 

23 49 66 23 52 44 

24 7 46 24 10 45 
24 24 68 24 27 50 


24 41 23 24 44 15 

24 57 8 24 59 42 

25 12 18 j 25 14 54 
25 27 26 25 29 49 


25 42 1 

25 56 5 

26 10 10 
26 23 66 


26 87 28 

26 51 3 

27 4 29 
27 17 54 
27 31 G 


26 44 9 
26 68 39 
26 12 33 
26 20 21 


I 

26 53 26 
H7 6 61 

27 20 5 
27 33 17 














































TABLE IX — (j )— For Nakshatras. 

Moon’s Anomaly and Moon’s Equation of the Centre in days and fractions of a day. 

SURYA SIDDHANTA. 


3 4 5 6 

Moon's Anomaly in days. 


00 

... 

*012 

*025 

•037 

050 

*062 

*074 

086 

098 

OJ 

*123 

•136 

*148 

•161 

•173 

*186 

199 

•211 

•223 

02 

*248 

*261 

*273 

•285 

-297 

♦309 

*321 

*334 

•347 

03 

*371 

-3S4 

*396 

•409 

•422 

*434 

•445 

*458 

•470 

•04 

•495 

*508 

*520 

*532 

•545 

*557 

*569 

*582 

•595 

05 

*650 

*632 

•645 

*657 

•669 

•682 

*695 

*707 

•720 

•06 

•745 

*758 

•771 

*783 

795 

*807 

*820 

•833 

*846 

•07 

*871 

•883 

•896 

*909 

•921 

*934 

*946 

•959 

*971 

*08 

*9% 

1*009 

1*022 

1034 

1-047 

1*060 

1073 

1-086 

1-099 

09 

1124 

1*136 

1149 

1162 

1-174 

1187 

1-200 

1*213 

1226 

10 

1*252 

1*266 

1-278 

1-291 

1-204 

1*816 

1-329 

1-342 

1-356 

11 

1*381 

1*394 

1-407 

1-420 

1-433 

1*446 

1-459 

1*472 

1*485 

*12 

1*510 

1-523 

1*537 

1-550 

1*562 

1-575 

1-589 

1-602 

1*615 

13 

1-643 

1-656 

1-669 

1-682 

1-695 

1*708 

1*721 

1-735 

1-748 

14 

1*775 

1-788 

1-801 

1-814 

1*827 

1-840 

1*853 

1-867 

1-880 

15 

1-907 

1*921 

1*935 

1-948 

1-962 

1-976 

1-989 

2*003 

2017 

16 

2-044 

2-057 

2070 

2*084 

2097 

2111 

2125 

2*138 

2-151 

17 

2*160 

2-194 

2*208 

2*222 

2*235 

2-248 

2-263 

2*277 

2-291 

18 

2*319 

2*334 

2-347 

*2*361 

2-376 

2-390 

2-403 

2*416 

2-430 

19 

2*457 

2-471 

2*485 

2-500 

2-515 

2-530 

2-545 

2*559 

2-573 

20 

*2*603 

2-617 

2*631 

2-646 

2660 

2-674 

2-689 

2-704 

2-718 

-21 

2747 

2-762 

2-776 

2-791 

2*806 

2-821 

2*835 

2-860 

2-866 

•22 

2-S96 

2-912 

2-928 

2-943 

2-958 

2*973 

2*988 

3003 

3*018 

23 

3*047 

3*062 

3-078 

3093 

3*108 

3-124 

3-141 

3*157 

3*172 

24 

3*205 

3*221 

3-236 

S-251 

3-207 

3*283 

3-298 

3*315 

3-331 

*25 

3*362 

3-379 

3*395 

3-411 

3-427 

3*444 

3-461 

3*477 

3-494 

•26 

8*527 

3-544 

3*561 

3*578 

3*595 

3-612 

3-629 

3-646 

3-663 

27 

3*696 

3-713 

3*730 

3-748 

3-765 

3-783 

3*801 

3*819 

3-887 

28 

3*871 

3*889 

3-908 

3-926 

3-944 

3*961 

3-979 

3*997 

4015 

29 

4*05*2 

4 071 

4090 

4109 

4*129 

4-148 

4167 

4-186 

4-205 

30 

4*243 

4*262 

4*282 

4-301 

4320 

4 341 

4*362 

4-381 

4-403 

31 

4*445 

4*464 

4*485 

4-506 

4*527 

4-547 

4*669 

4-590 

4*610 

•32 

4*655 

4-678 

4*700 

4-722 

4-745 

4-768 

4790 

4-812 

4*834 

*33 

4*881 

4-904 

4*928 

4951 

4*977 

5*004 

5-030 

5*055 

5*080 

*34 

5*131 

5156 

5181 

5*206 

5-232 

5-262 

5*291 

6-320 

5*349 

35 

5*407 

5*436 

5*464 

5-492 

5*522 

5-554 

5*688 

5-622 

5*657 

36 

5*7*25 

5*759 

5-793 

5-827 

5-867 

5*908 

5-949 

5990 

6032 

37 

6*116 

6*165 

6-218 

6-271 

6*322 

6*373 

6-431 

6-500 

6-570 

38 

6-723 

6*826 

7-055 

7-275 

... 

... 

... 

... 

... 


9 Eqn. 9 


■110 -38 


•732 

•858 

•984 


4-424 


•33 9-356 9-880 9-403 

•32 9-583 9-603 9623 

3 1 9-789 9-809 9 827 


•27 10-185 10-501 


•23 11072 11085 11099 H-113 

•22 11206 11-220 11233 H‘246 
-21 11-337 11-350 11-363 11-377 

•20 11-466 11478 11-490 11‘aOS 
•19 11-591 11-604 11616 11-628 

•18 11-714 11-726 11738 H'750 
17 11-834 11-844 11856 11869 

•16 11-953 11-964 11975 11-986 
•IS 12068 12079 12-091 12-103 

14 12 183 12-194 12 206 12-217 

•13 12-296 12-307 12-318 12330 
12 12-408 12-420 12-431 12442 
•11 12-519 12-530 12-542 12-653 
•10 12-628 12639 12650 12 661 
•09 12-738 12-749 12-759 12770 

•08 12-846 12-856 12867 12-877 
•07 12-952 12-963 12-974 12-985 
•06 13058 13-069 13079 13090 
05 13-164 13-174 18-186 13 195 
04 13-269 13-279 13290 13301 

•03 13-373 13-383 13-393 13-404 
02 13-477 13-487 13 497 13-508 
01 13-580 13-591 13 601 13-611 
00 13-684 13-694 13705 13716 


5 

4 

3 

2 

4 

0 

i Anomaiy in days. 




... 

... 

7*275 

7-582 

7-701 

7*312 

8157 

8-207 

8*258 

8-309 

8-360 

8-407 

8*604 

8*643 

8*680 

8-716 

8*749 

8*783 

e*yS8 

8*968 

8*997 

9D25 

9051 

9077 

9*211 

9*238 

9*261 

9*285 

9*309 

9*333 

9-450 

9474 

9*497 

9-519 

9*540 

9*562 

9-665 

9-GSG 

9-707 

9-728 

9*748 

9-768 

9-866 

9-882 

9-901 

9921 

9-941 

9*958 

10-052 

10-070 

10087 

10104 

10122 

10-139 

10-226- 

10-242 

10-259 

10-275 

10*292 

10-309 

10-391 

10-407 

10-423 

10*438 

10-454 

10*469 


10-564 

10*679 

10*595 

10*611 

10-626 

10-701 

10*715 

10*730 

10-744 

10-758 

10-773 

10-848 

10-863 

10-877 

10-891 

10*905 

10-919 

10-988 

11-002 

11016 

11-030 

11044 

il-058 

11*127 

11*140 

11153 

11167 

11-180 

11*193 

11*258 

11*272 

11*285 

11-298 

11*311 

11-324 

11-390 

11-403 

11*416 

11-429 

11-441 

11-453 

11516 

11-528 

11*540 

11-553 

11-566 

11*579 

11640 

11-653 

11-666 

11-677 

11-690 

11-702 

11*761 

11*773 

11-785 

11797 

11-809 

11-821 

11-881 

11*894 

11-905 

11*919 

11-929 

11-940 

11*998 


12021 

12033 

12044 

12056 

12*114 

12125 

12-137 

12*149 

12*160 

12*172 

12*228 

12-240 

12*261 

12-263 

12*274 

12*265 


12-341 12-352 12-363 12-375 12-386 12-357 

12-453 12-464 12-476 12486 12-497 12 508 

12 564 12-575 12-586 12-696 12-607 12618 

12-672 12-684 12695 12-706 12-717 12728 

12-781 12-792 12-802 12813 12824 12835 

12-888 12-899 12-910 12-920 12-633 12-942 

12- 995 13006 13016 13027 18-037 13-047 

13100 13-111 13-122 13132 13143 13-153 

13- 206 13-217 13-227 13237 13248 13-258 

13-311 13-321 13-332 13342 13S62 13 303 

13-415 13-425 13-435 13-446 13467 13467 

13-518 13-528 13-538 13-549 53-560 13-670 

13-622 13-633 13643 13053 13663 13674 

13-726 13-736 13-747 13-757 13-767 13-777 


<SL 


Maximum equation *382967 for Anomaly of 7*2752 days. 



TABLE IX— (A) —For Nakshatras. 


Moon’s Anomaly and Moon's Equation of the Centre in days and fractions of a day. 

SURYA SIDDHANTA. 


Bqn. 012 345678 9 

4 . Moon’s Anomaly in days. 

•00 3-777 13737 1 3-797 1 3-807 13818 13-828 13-839 18-649 13-860 13-870 

•01 13*880 13-891 131*02 13912 13-922 13 932 13-943 13’953 13 963 13-974 

•03 13-984 13-994 14-000 14016 14 026 14 036 14-046 14 057 14067 14077 

•03 14087 14 098 14 108 14119 14 129 14139 14 150 14 161 14 171 14 181 

■04 14-191 14-202 14-213 14-223 14'238 14"243 14-253 14-264 14-274 14-285 


Eqn. 887 6543 210 

+ Moon’s Anomaly in days. 

•38 . 20-280 20-589 20 710 20-822 

•37 20-907 20-984 21057 2t*128 21-181 21-233 21-285 21336 21-389 21-442 

•36 21-480 21-522 21-564 21004 21-643 21082 21 720 21-759 21-795 21-829 

•35 21-865 21-896 21930 21-563 21 996 22031 22-069 22091 22-119 22-147 

•34 22-176 22-204 22-233 22-263 22-292 22-321 22-347 22-373 22 399 92-424 


•05 14-296 14-806 14317 14328 14-338 14-348 14-859 14 369 14-380 14-390 
06 14-401 14-411 14-422 14 433 14 444 U'454 14-464 14-475 14-486 14-41*6 

•07 14 507 11-517 14-527 14-538 14 548 14-559 14 569 14-580 14 591 14 602 

•08 14-613 14-624 14634 14644 14-656 14066 14077 14 687 14098 14 708 

•09 14-719 14-730 14 741 14-752 U’762 14-773 14-784 14 795 14-805 14016 


•33 22-449 22 474 22-501 22-526 22 550 22-575 22000 22025 22050 22073 

•32 22096 22-719 22-742 22-765 22-787 22 809 22‘832 22-855 22-877 22 899 

•31 22-92-2 22-944 22-966 22-986 23007 23028 23 048 23068 23089 23-109 

•30 23-130 23-151 23 172 23-192 23-213 23-234 23 253 23 -272 23 -292 23 311 

•29 23-329 28-348 28-367 23-386 23-405 23-425 23-444 23-463 23-482 23-601 


•10 14-827 14-838 14848 14-859 14-870 14-882 14093 14'904 14 815 14 325 

•11 14-936 14-947 14 958 14963 14*979 14-990 15-001 15012 15024 15035 

•12 15-046 15 057 15068 15 079 15089 15-100 15-112 15’123 15-134 15 145 

•13 15 157 15-163 15 180 15-191 15 202 15-213 15-224 15236 15247 15258 

•14 15-269 15-280 15292 15-303 15-314 15326 15-337 15-348 15-359 15-870 


•28 23-520 23-538 23-557 23-575 23 594 23 612 23-629 23 646 23-664 23'68l 
•27 28-699 28 717 23 735 23-753 23-771 23-789 23-806 23024 23041 23058 

•26 23-875 23-892 23-909 23-926 23-942 28-959 23-977 23-993 24010 24-027 

25 24 044 24OC0 24 077 24093 24 109 24 126 24 142 24 158 24 175 24’19I 

-24 24-207 24-223 24-239 24 265 21271 24 287 24-303 24-318 24033 24-349 


•15 15-382 15-394 15 405 15-417 15-428 15489 15 150 15-462 15474 15-48G 
•16 16 498 15-510 15-521 15-533 15‘544 15 556 15-567 15-578 15-589 15001 
•17 15-613 15025 15037 15049 15061 15073 15085 15-697 15-709 15721 

•18 15-733 15-745 15-757 15769 15-781 15798 15-804 15016 15028 15-840 

•19 15-852 15-864 15-876 15-888 15-901 15-914 16-926 15038 15950 15963 

•20 15-975 15-988 1600.1 16014 16026 16-038 16 051 36 064 16076 16-088 

•21 16 101 16-113 16125 16138 16-151 16164 16177 16-191 16204 16217 

•22 16-230 16-243 16256 16-269 1C-282 16-295 16308 16-321 16-334 16048 

•23 16-361 16-374 16 387 1&401 16-414 16-427 16-441 16-455 16469 16-4S3 

-24 16-497 16-511 16525 16639 16-553 16066 16-580 16094 16 608 16021 

•25 16-635 16-649 16663 160 77 16091 16 706 16-721 16-736 16-751 16 766 

-26 16-7-80 16-795 16-810 16 824 16-839 16854 10-869 16-881 16*899 16014 

•27 16-929 16-944 16'959 16 975 16990 17005 17 021 17 037 17-053 17-068 

•23 17-083 17-099 17115 17131 17-147 17163 17-179 17 195 17-211 17-227 

•29 17-244 17-261 17-278 17-295 17-312 17 329 17-346 17 363 17-381 17-398 

•30 17-415 17-432 17-450 17467 17-484 17-502 17020 17033 17-558 170 77 

•31 17-596 17015 17034 17-653 17071 17089 17-708 17-727 17746 17-765 

•32 17-786 17-807 17827 17-S47 17-868 17*389 17-909 17930 17-951 17-972 

•33 17993 18-014 18035 18057 18060 18-104 13-128 18151 18-175 18-199 

•34 18-223 18-246 18 269 18*299 18-318 18’343 18070 18 397 16 423 18 450 

-35 18-477 15-504 18-530 18-657 18-586 18-615 18-648 18-680 18-711 18-742 
•38 18-775 18-808 18040 18*872 18-910 18-948 13-987 19 027 19 067 19 107 

■37 19 147 19-191 19 240 19 289 19 337 1 9-386 19 450 19 516 19 580 19064 

•38 19-732 19-841 19-951 20280 . '. 

Maximum equation '382987 for Anomaly cf 20*2797 days. 


23 24 366 24-382 24-397 24-413 21-430 24*446 24-461 24-476 24-492 24-507 

22 24-621 24-636 24-551 24-566 24"581 24-596 24-611 24026 24 642 24-657 

21 24-678 24-688 24 703 21-718 24*732 24 747 24-763 24*778 24-792 24-806 

20 24-821 24086 24-850 24065 24'8*0 24094 24*908 24023 24 937 2V351 

19 24-965 24-980 24095 25 009 25 024 26039 25-053 25 067 25 082 25-096 

18 25110 25 124 25 138 25151 2.V164 25178 25-193 25*207 36-221 25-236 

17 25-249 25-26$ 25077 25 291 25-305 25-319 25 382 25-346 25-860 25-374 

16 25-888 26-402 25-416 25-429 25'448 25'467 25-470 25*484 26 497 25-511 

15 25 524 25-537 25-561 25-565 26-678 25-591 25006 25-619 25033 25'647 

14 25060 25-673 25 687 25 700 25*713 25 726 25 739 25-752 25 766 25-779 

13 25-792 25-805 25’819 25-833 25-846 25-859 25073 25*886 25-898 25-911 

12 25-924 25-938 25-951 25065 25 979 25 992 26 005 26 018 260S1 26'044 

11 26 056 26 069 26082 26 095 2610S 26'121 26-134 26 147 2C160 26*173 

10 26-186 26-199 26-2X2 26 -225 26-238 26*250 26-263 26 276 26-289 26-302 

09 26-315 26-328 26-341 26-354 26-867 26-379 26-392 2G-405 26-418 26-430 

08 26-443 26-455 26 468 2&480 26-493 26 507 26019 26-531 26 644 26-557 

07 26-570 26-583 26 595 26 608 26020 26 633 26045 26'658 26070 26-683 

06 26-61*6 26-71*9 26721 26 734 26 747 26-759 26-771 26-783 26 796 26-808 

05 26-821 26-884 26*847 26 859 26 872 26-884 26*896 26*909 26-922 26*934 

04 26-946 26 959 26 972 261*84 26-996 27 009 27 021 27-088 27 046 27060 

03 27-072 27 084 27096 27 108 27 120 27 182 27-145 27-158 27 17 1 27-183 

02 27-195 27-207 27-219 27-232 27-245 27‘257 27*209 27 282 27-294 27-306 

0 1 27-318 27-381 27-343 27*355 27 368 27-381 27 393 27 406 27-416 27-431 

00 27-443 27-456 27-467 27-4S0 27-492 27-5CJ 27-517 27-629 27-542 27-665 
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3378 334 199 1 CM *6586 5*1168 11*039 2 7 7 2 

3379 335 200 16M *9174 23*755 7 1 2*173 2 7 8 3 

3380 336 201 17M *1762 12*8640 6*330 279 4 

3381 337 202 1GM *4349 1 9723 4*487 280 5 

3382 338 203 16M *6937 966112 3*623 281 7 

3383 339 204 1 CM'9624 9-7195 26*332 2 82 1 

3384 310 205 17M *2112 28-3584 24*466 2 8 3 2 

3385 341 206 1651*4699 17-4667 20623 284 3 

3386 34 2 207 16M *7287 6-5750 16 780 285 5 
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3390 346 

3391 34 7 
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212 17M *0226 11-1777 1*514 290 4 

213 17M ‘2812 0*2860 36*230 291 5 

211 16M '5400 18-9249 23*363 292 
215 1 CM *7987 80332 19 521 293 


216 17M *0575 26*6720 17*054 294 

217 17M ‘3163 15 7803 13*311 295 

218 1CM *5760 4 S886 9*968 296 

219 16M *6338 23 6276 8*102 2 97 

220 17M *0925 126358 4*259 298 

221 17M *8618 1 7441 0-416 299 

222 16Af *6100 20*3830 26*104 3 00 

223 1 CM *8688 9*4913 22*261 301 

224 17M 1276 28*1302 20*394 3 02 

225 17M *3863 17*2386 16*552 303 

226 l CM *6451 6 3468 12*709 3 04 

227 16M >9038 24*9860 10*842 3 05 

228 17M *1626 14*0940 6*999 3 06 

229 17M *4213 3*2023 3*157 307 


230 16M 6801 *21-8412 1*290 3 0 8 6 4 Ap 

231 16M *9389 1 0-9495 25 002 3 0 9 7 - 


233 17 M *4564 18*6966 19*292 311 

234 16M-7161 7*8049 15*450 312 3 2 Mr 240 

236 16M ‘9739 26*4438 13*583 313 5 1 Ap 12 

236 17 M *2326 15*5521 9*740 314 6 5 Ap 1 

237 17M *4914 4*6604 5*897 315 7 3 Mr 22 
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2 Au 

19 

•76 

•70 







•07 

5 Jl 

10 

*60 

7 Au 

9 

•18 

•43 

2 Je 

29 

•97 

4 Ji 

29 

•50 

•33 

1 Jl 

17 

•86 

3 Au 

16 

•89 

•70 

6 Jl 

7 

•23 

7 Au 

5 

*76 

•07 

3 Je 

26 

•GO 

5 Jl 

260 

•13 

•96 

2 Jl 

150 

•49 

4 Au 

14 

•08 

•33 

6 Jl 

3ao 

•86 

1 Au 

2 

•39 

*70 j 

(4 Je 

23 

•S3 

7 Au 

21 

•29 

j 

1 5 Jl 

22 

*76 




•60 

‘3 Jl 

12 

•13 

4 Au 

10 

*66 

•96 

7 Jl 

1 

•49 

2 Jl 

31 

•02 

•33 

6 Jl 

19 

•39 

7 Au 

17 

•92 

•86 







•23 

3 Jl 

8 

•76 

5 Au 

7 

•20 

•59 

1 Je 

28 

•13 

2 Jl 

27 

‘06 

•49 

7 Jl 

17 

•02 

1 Au 

150 

•55 

•86 

4 Jl 

5 

•39 

5 Au 

3 

•92 

•23 j 

\\ Je 

240 

•76 

4 Au 

22 

•82 

j 

3 Jl 

24 

•29 




•12 

‘7 Jl 

13 

*65 

2 Au 

12 

19 

•49 

5 Jl 

3 

•02 

6 Au 

1 

•56 

*86 

3 Jl 

20 

*92 

6 Au 

19 

•46 

•39 







•76 

1 Jl 

10 

•29 

2 Au 

8 

•82 

•13 

5 Je 

29 

*66 

7 Jl 

29 

•10 

*03 

4 Jl 

18 

•56 

6 Au 

17 

•09 


N.B.-Kor Sury» Siddbanta figures for A D. 600 to A.D. 999 see pages 76—70 below. 








Week-day 

Month 



■+• 147*65293 + 17718363 + 306*71411 

+ 9-880 4 11*866 


Asvina 


I 


8 

Au 


11 

1 

20 


Au 28 
8 16 


4 S 
3 8 


2 

21 


1 8 
6 Au 
4 8 


11 

30 

18 


2 S 


6 Au 24 


6 8 
2 Au 
1 8 


6 S 
3 Au 


9 

29 

16 


6 8 
4 Au 


14 

2 

21 


3 8 

1 Au 
6 8 


10 

31 

17 


4 S 
1 Au 
7 8 


7 

27 

16 


4 13'832 

Kartlka Margasira 


4 23C-24470 
4 15*808 


4 265-77529 
4 17-784 


4 295-30688 
4 19*760 


Pausha AD. Magha A.D. Ph&lguna 


40 

24« 


4 8 6 

1 Au 260 
7 8 13 


1 8 7 

6 Au 28 
4 8 140 


50 
2 Go 


E 

jg* 


a 

5* 


a 

>% 

ce 



a 


S' 


a 


*3 


a 

G 

3 *5 


.s 

V * 


.2 

'V 
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•5 


.2 


V A 


o 


V * 

M v? 


o 

G 

& 

>3 § 

£ 3 

Pay 

G 

n 

to 

? G 

<0 o 

£ 3 

Day 

rt 

t-t 

to 

8 

P 

S 

c 

a 

Day 

o 

«0 

£ 


% § 

£ 3 

Pay 

i 

£ 


8 § 

£ a 

Day 

s 

£ 

•60 

1 0 

4 

•13 

2 N 

2 

•66 

4 

D 

2 

•19 


5 P 

31 

•73 

67 

7 Jr 

30 

•26 

•97 1 

[5 S 

23 

•50 

1 N 

21 

•56 

3 D 

21 

•09 

68 

4 Jr 

490 

•62 


6 F 

18 

•15 

j 

7 0 

23 

•03 
















•87 

“4 0 

11 

•40 

6 N 

9 

•93 

7 D 

9 

•46 

69 

2 Jr 

80 

•09 


3 F 

6 

•52 

•23 

1 8 

30 

•77 

3 0 

30 

•30 

4 

N 

28 

•83 


6 D 

280 

*36 

70 

7 Jr 

26 

•89 

•13 

7 0 

19 

•66 

2 N 

18 

*19 

3 

D 

17B 

•72 

71 

5 Jr 

16 

•25 


6 F 

14 

*79 

*50 

5 0 

9 

•03 

6 N 

70 

•56 

1 

D 

7b 

09 

72 

2 Jr 

5 

•62 


4 F 

4 

*16 

*87 

2 8 

27 

•40 

3 O 

260 

•98 

6 

N 

25b 

•46 


6 1) 

24 

•99 

73 

1 Jr 

23 

•52 

•76 

1 0 

160 

*29 

2 N 

14 

•83 

4 

D 

14 

*36 

74 

6 Jr 

12 

•89 


7 F 

11 

♦42 

•13 

5 0 

5b 

•66 

7 N 

4 

•19 

1 

D 

3 

•72 

75 

3 Jr 

2 

•25 


4 Jr 

31 

•78 

•50 

3 8 

25 

•03 

4 0 

24 

•56 

6 

N 

23 

•09 


7 1) 

22 

•62 

76 

2 Jr 

21 

15 

•40 

1 0 

12 

•93 

3 N 

11 

•46 

4 

D 

10 

•99 

77 

6 Jr 

9 

•52 


1 F 

80 

•05 

•76 

6 0 

2 

•29 

7 0 

31 

•82 

2 

N 

30 

•35 


3 P 

29 

•89 

78 

5 Jr 

28b 

•42 

•66 

5 0 

21 

•19 

6 N 

19 

•72 

1 

I) 

190 

*25 

79 

2 Jr 

17 

•78 


4 F 

16 

•31 

•03 

2 0 

10 

•56 

1 N 

9 

•09 

5 

D 

80 

•62 

80 

7 Jr 

7 

•ir, 


1 F 

5 

•68 

•39 

6 8 

28 

•93 

1 0 

28 

•46 

2 

N 

26BO 

*99 


4 D 

26 

•62 

81 

6 Jr 

25 

*05 

•29 

5 0 

17 

•82 

7 N 

16b 

•35 

1 

1) 

15 

•88 

82 

3 Jr 

n 

•41 


4 F 

12 

•95 

*66 

3 0 

70 

•19 

4 N 

5b 

•72 

6 

P 

5 

•25 

83 

7 Jr 

3 

•78 


2 F 

2 

*31 

•03 

7 8 

260 

•56 

2 O 

26 

•09 

3 

N 

24 

•62 


6 I) 

24 

•16 

84 

6 Jr 

22 

*68 

•92 

6 0 

14 

•46 

7 N 

12 

•99 

2 

I) 

12 

52 

86 

4 Jr 

11 

•05 


5 F 

9 

•68 

•29 

3 0 

3 

•82 

6 N 

2 

•35 

6 

D 

1 

•88 


1 D 

31 

•41 

86 

2 Jr 

290 

•94 

•68 

(i 8 

23 

•19 

4 N 

21 

•26 

ft 

D 

20 

•78 

87 

7 Jr 

190 

•31 


1 F 

17 

•84 


i 2 0 

22 

•72 
















•56 

7 0 

12 

•09 

1 N 

10 

.62 

3 

I) 

10 

•15 

88 

4 Jr 

80 

•68 


6 F 

7 

•21 

•92 

4 8 

80 

•45 

6 O 

29 

•98 

7 

N 

28 

•51 


2 D 

28 

•05 

89 

3 Jr 

26 

•58 

*82 

3 0 

19 

•35 

4 N 

170 

•88 

6 

J) 

17 

•41 

90 

7 Jr 

16 

*94 


2 F 

14 

•47 

19 

7 0 

8 

•72 

2 N 

70 

•76 

3 

D 

6 

•78 

91 

6 Jr 

5 

•31 


6 F 

3 

•34 

*65 

5 S 

28 

*09 

6 O 

270 

•62 

1 

N 

26 

*15 


2 1) 

25 

•68 

92 

4 Jr 

24 

•21 

•45 

4 0 

16 

•98 

5 N 

14 

•61 

7 

D 

14 

04 

93 

1 Jr 

12 

•67 


3 F 

11 

•11 

•82 

1 0 

5b 

•35 

2 N 

3 

•88 

4 

D 

3 

*41 

94 

5 Jr 

1 

•94 


7 Jr 

31 

*47 

•19 

5 8 

24 

•72 

7 0 

24 

•26 

1 

N 

22 

•78 


3 D 

22 

*31 

95 

4 Jr 

20 

•84 

•80 

4 0 

13 

•61 

6 N 

12 

•15 

7 

D 

11 

•68 

96 

2 Jr 

10 

•21 


3 F 

8 

*74 

• 4 & 

1 O 

1 

•98 

3 O 

31 

•51 

5 

N 

30 

•04 


6 P 

290 

•ft 7 

97 

1 Jr 

28B 

•10 

•36 

7 0 

20 

*88 

2 N 

19 

•41 

3 

1) 

180 

*94 

98 

5 Jr 

17 

•47 


7 F 

16 

•00 

•72 

5 0 

10 

•2) 

6 N 

8 

•78 

1 

D 

8bO 

•31 

99 

2 Jr 

6 

*84 


4 F 

5 

*37 

•08 

2 8 

29 

•61 

4 O 

29 

•14 

5 

N 

27b 

•67 


7 D 

27 

21 

700 

1 Jr 

25 

•74 

•98 

1 0 

170 

•61 

3 N 

16 

•04 

4 

D 

15 

•57 

01 

6 Jr 

14 

*11 


7 F 

12 

•64 

•35 

5 0 

60 

*88 

7 N 

6 

11 

1 

D 

4 

•94 

02 

3 Jr 

3 

•47 


5 F 

2 

*01 

•72 

3 8 

26#D *26 

4 O 

26 

•78 

6 

N 

24 

*31 


7*D 

23 

*84 

03 

2 Jr 

22 

•37 

'62 

2 0 

16 

•15 

3 N 

13 

•68 

6 

D 

13 

•21 

04 

6 Jr 

11 

•84 


1 F 

100 

•27 


<§L 


4324-83647 
4 354-36706 
4 21-780 
4 23-712 


Chaitra 


III 


1 F 28 -79 
7 Mr 18 -68 


5 Mr 
2 F 
1 Mr 


16 


•05 

•42 

•32 


5 Mr 4 -68 

3 F 22 -06 

1 Mr 12 -95 


6 Mr 
3 F 
2 Mr 


20 

190 

9 


•31 

•68 

•08 


6 V 
5 Mr 


26 

17 


•95 

•>’6 


3 Mr 
7 F 
6 Mr 


6 

23 

14 


•21 

■58 

•48 


3 Mr 
1 F 
7 Mr 


3 

21 

11 


*84 

•21 

'11 


4 F 28b 
3 Mr 19 


•47 

•37 


7 Mr 
6 F 
4 Mr 


7 

25 

16 


•74 

'll 

•00 


1 Mr 5 *37 
5 F 22 *74 
4 Mr 120 *64 


2 Mr 


\ 6 F 
l 7 M 


Mr 

5 Mr 
2 F 
1 Mr 


20 

19BO 

20 

9 

26 

17 


•00 

37 

90 

27 

63 

53 


5 Mr 6 -90 

3 F *24 -27 

2 Mr H *17 


6 Mr 
8 F 


3 

20 


2 Mr lo 


•64 

*90 

•80 






TABLE X 


*3 

w 


s 

(S 




12 

w 

J3 


Com¬ 
mon ce¬ 
ment of 
Solar 
Vcar. 


'a . •** 
SR a . 

a-J ss- 

C o nd 

§-§ 0 


d 

i 

a 

I 

0> 

fc 


a 


I 

a? 


O 

I 

© 

3 


. ©s Anom col. 6 + 29*63059 

(’s Anom col. 7 f 1*976 


A.D 


2 YaUakha Jyeahta 


3805 761 626 20M 1319 20-19813 

3806 762 027 20M *3906 9*30656 


7*747 704 
3-905 706 


8807 763 628 SOM 

3808 764 029 20M 

3809 766 630 20M 

3810 760 631 SOM 
38U 767 632 20M 
3812 768 633 20M 


3821 777 642 20M 
8822 778 643 20M 
382;; 779 644 20M 

3824 780 646 21M 
3826 781 646 20M 


•270H 2311662 13*237 7 20 
*6295 12*22606 9*894 721 
*7882 1*33350 6*662 722 

*0469 19*97261 3*686 723 
*3066 9 08095 27*398 7 24 


+ 50-00117 
+ 3*962 

Ashuda 


4- 88*69176 
4* 5*928 


+ 118*12236 
4* 7*904 


Srayana Bhadr&pada 


o 

p-. 

eS 

H3 

M 


■6493 27*94569 2*039 706 6 
*9080 17*05403 25*761 70 7 7 
•1667 6*16245 21*909 7 08 1 

4268 24*80148 20*043 7 0 9 3 
6840 13*90992 16*201 7 1 0 4 
9427 3*019836 12*358 711 5 


3813 709 634 20M *2014 21*65738 10*492 7 1 2 6 

3814 770 035 20M *4601 10*76581 6*660 713 1 

3816 771 686 20M *7187 29*40483 4*784 714 2 

3816 772 637 20M *9774 1 8*61327 0*941 716 3 

3817 773 638 20M *2361 7 62171 24*653 716 4 

3818 774 639 20M *494 8 26*26073 22*788 7 1 7 6 

3819 776 640 20M *7635 15*36907 18*946 718 7 
8820 770 041 31M *0121 4*47760 16*103 719 1 


3826 782 647 20M *6642 37*71998 25*632 726 

3827 783 648 20M *8229 16*82841 21*690 726 

3828 734 649 21 M *0816 6*93686 17*847 7 27 

3829 7 85 650 20M *3493 24 57588 15*981 728 6 

3830 786 651 20M *5220 13*68430 12*159 729 7 

3831 787 652 20M *8676 2*79274 8*296 730 1 

8832 788 663 21M *1163 21*43177 6*430 731 2 

3833 789 654 20M *3749 10*64020 2*688 732 3 

3834 790 655 20M *6337 29 17923 0*722 733 5 
3836 791 656 20M *8924 18*28767 24*434 7 3 4 6 

8836 792 667 21M *1610 7*39609 20*692 735 7 

8837 793 668 20M *409 7 26*03612 18*726 7 36 1 
3888 794 659 20M *6684 15*14356 14*883 737 3 

3839 795 660 20M *9271 4*26229 11*042 738 4 

3840 796 601 21M *1868 22*89101 9*175 739 6 
384 1 797 602 20M *4444 11*99945 6*333 740 6 

3842 798 063 20M *7031 1*10788 1*490 741 1 

3843 799 604 20M *9618 19*74691 27*179 742 2 
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s* 



£ 


S* 


S' 
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AA 5 


o 

'f j- 
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d 

o 
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*>s 

IQ 

1 a 

d 

o 

| g 

£ 

Q 

S 

Sm 

.* g 

& S 

Q 
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J 8 fr 
£ a a 

3 

& 

1 § 
£ 3 

Day 

Frac 

.as § 

(S 53 

Day 

Frac 

4 Ap 

9 

*33 

5 My 

8 

*86 

7 Je 7 

•39 

1 Jl 

6 *92 

3 An 

60 *46 

1 Mr 

29 

*70 

3 Ap 

23 

•23 

4 My 27 

•76 

6 Je 

26 *29 

7 Jl 

25#0 -82 

7 Ap 

17 

*60 

2 My 

17 

•13 

3 Je 15 

*66 

6 Jl 

150 ‘19 

6 Au 

13 *72 

4 Ap 

6 

*96 

b My 

6 

•49 

1 Je 5 

•03 

3 Jl 

4# *56 

4 Au 

3 *09 

2 Mr 

26 

*33 

3 Ap 

2-1 

•86 

5 My 240 

*39 

f 6 Jo 

22 -92 

2 Au 

20 *98 









Jl Jl 

22 -45 



1 Ap 

14 

*23 

2 My 

13#Q 

•76 

4 Je 12 

•29 

6 Jl 

11 -82 

7 An 

10 *36 

6 Ap 

3 

*60 

7 My 

30 

•13 

l Jo 1 

*66 

3 Jl 

1 -19 

4 JJ 

30 *74 

2 Mr 

23o 

*96 

4 Ap 

22 

*49 

\ 6 My 22 

*02 

2 Jl 

20 -09 

8 Au 

IS *62 







l 7 Je 20 

*55 





1 Ap 

10 

*86 

3 My 

10 

•39 

4 Je 8 

•92 

6 Jl 

8 '45 

7 Au 

6 ‘98 

6 Mr 

31 

*23 

7 Ap 

29 

•7G 

2 My 29 

•29 

3 Je 

27 -82 

6 Jl 

27 *35 

5 Ap 

19 

*13 

6 My 

18 

*66 

1 Jo 17 

*19 

2 Jl 

1C *72 

4 Au 

15# *26 

2 Ap 

8 

*49 

4 My 

8 

*02 

5 Jo 6 

*55 

7 Jl 

60 ’08 

1 Au 

4# *61 

6 Mr 

27 

*86 

l Ap 

26 

•39 

2 My 25 

*92 

( 4 Je 

210 *45 

7 Au 

22 *61 









(5 Jl 

23® -98 



5 Ap 

15 

*76 

7 My 

16 

•28 

1 Jo 130 

*82 

3 Jl 

13 *35 

4 Au 

11 *88 

3 Ap 

6 

*12 

4 My 

4 

•65 

G Je 3 

•19 

7 Jl 

2 *72 

2 Au 

l *25 

7 Mr 

25 

*49 

2 Ap 

240 

•02 

f 3 My 23# 

*65 

6 Jl 

21 -61 

1 Au 

20 *14 







16 Jo 22 

*08 





6 Ap 

120 

•39 

7 My 

11 

*92 

2 Je 10 

*46 

3 Jl 

9 *98 

6 Au 

8 *51 

3 Ap 

1 

*76 

6 My 

1 

•29 

6 My 30 

•82 

l Jo 

29 *36 

2 Jl 

28 *88 

1 Mr 

22 

*12 

1 My 

20 

*18 

5 Je 18 

•71 

7 Jl 

18 *25 

1 Au 

160 *78 

2 Ap 

20 

*65 










7 Ap 

10 

*02 

1 My 

9 

*55 

3 Je 8 

•08 

4 Jl 

7 *61 

6 Au 

dO *14 

4 Mr 

29 

*39 

5 Ap 

27 

•92 

7 My 27 

•45 

1 Jo 

25 *98 ( 

3 J] 

25# 0 -51 











6 Au 

24 *04 

3 Ap 

17 

*29 

4 My 

16 

•82 

6 Jo 15 

•35 

7 Jl 

14# *88 

2 Au 

13 *41 

7 Ap 

6 

*66 

2 My 

C 

•18 

3 Je 40 

•71 

5 Jl 

4# *24 

6 Au 

2 *77 

6 Mr 

27 

*02 

0 Ap 

26 

•65 

1 My 25#0 

•08 

(2 Jo 

23 *61 

6 Au 

21 *67 









) 4 Jl 

23 -14 



3 Ap 

13 

*92 

6 My 

130 

•45 

6 Jo 11 

*98 

C 1 Jl 

11 *51 

3 Au 

10 04 

1 Ap 

80 

*28 

2 My 

2 

*81 

4 Je 1 

•35 

6 Je 

30 *88 

7 Jl 

30 41 

5 Mr 

230 

*65] 

7 Ap 

22 

•18 

8 Jo 20 

•24 

4 Jl 

19 *77 

6 Au 

18 30 



1 

[l My 

21 

•71 







4 Ap 

11 

*55 

6 My 

11 

•08 

7 Je 9 

*61 

2 Jl 

9 -14 

3 Au 

7 *67 

1 Mr 

30 

*92 

3 Ap 

29 

•45 

4 My 28 

*98 

6 Je 

27 *61 

1 Ji 

27 04 

7 Ap 

18 

*81 

2 My 

18 

*34 

3 Je 1C 

•87 

6 Jl 

160 *41 

G Au 

14# *94 

6 Ap 

8 

•18 

6 My 

7 

*71 

1 Je 6 

•24 

2 Jl 

50 *77 

4 Au 

4 *80 

2 Mr 

28 

*65 

4 Ap 

27 

•08 

6 My 26 

•61 

r 7 Je 

25#0 *14 

3 Au 

23 -20 









1 Jl 

21 *67 



1 Ap 

15 

*45 

2 My 

14 

*98 

4 Je 13 

•51 

6 Jl 

13 *04 

7 Au 

11 *57 

6 Ap 

4 

*81 

7 My 

40 

*34 

1 Je 2 

•87 

8 Jl 

2 -40 

4 Jl 

31 94 

3 Mr 

25 

*18 
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230 

•71 

f 6 My 23 

•24 

2 Jl 

21 *30 

8 Au 

19 *83 







7 Je 21 

•77 





2 Ap 

13 

*08 

8 Mv 

12 

•61 

6 Je 11 

•14 

7 Jl 

10 *67 

1 Au 

9 *20 

6 Ap 

1# 

*44 

7 Ap 

30 

•97 

2 My 80 

•61 

4 Je 

29 04 

5 Jl 

28 *57 

3 Mr 

21 

*81 

6 My 

19 

•87 

1 Je 18 

•41 

2 Jl 

17 -93 

4 Au 

160 *46 

5 Ap 

20 

*34 










2 Ap 

9 

*71 

4 My 

9 

•24 

5 Je 7 

•77 

7 Jl 

7 -30 

1 Au 

6#0 ‘S3 


N.B.—For Stirya biddkanta figuros for A.D. 500 to A.D. 999 see pages 78—79 below. 
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15*808 



4* 

17-784 


4* 

19*760 
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;.4* 23*712 

Asvina 

Xartika 


Margaaira 

Pausha 


A.D. 

Magha 

A.D. 

Phalguna 
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3- 

| 

os 
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a 
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g 
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1 § 
jst SSJ 
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g a 
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£ 

1 

s 

£ 
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>> 
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1 

1 

as 

a 

1 

>*4 


* g 

s£ a 

rt 

<5 * 


S § 

£ a 

t 1 

6 S 

3# '99 

6 0 

3 

•52 

1 N 

2 *05 

2 D 

1 

•68 


4 D 

31 *11 

05 

5 Jr 

290 '04 

7 F 28# -17 

( 2 An 

24 '35 

5 0 

22 

•42 

6 N 

20 -94 

1 

T) 

20 

•47 

06 

3 Jr 

10#O 01 


4 F 

17 '54 

6 Mr 19 -07 

)3 8 

22 ’88 

















1 8 

19 -25 

2 0 

11 

•78 

4 N 

10 *31 

6 

D 

9 

•84 

07 

7 Jr 

8 *37 


1 F 

6 -90 

3 Mr 8 -43 

6 8 

1 '62 

7 0 

1 

*15 

1 0 

80 '68 

8 N 

290 

•21 


4 D 

28# -71 

08 

6 Jr 

27 *27 

7 F 25 *80 

4 S 

19 ’61 

6 0 

19 

05 

7 N 

170 *68 

2 

D 

17 

•11 

09 

3 Jr 

15 *64 


6 V 

14 *17 

6 Mr 15 *70 

1 8 

8 *88 

3 0 

8 

'41 

4 N 

Go *94 

6 

D 

6 

•47 

10 

1 Jr 

5 *00 


2 F 

3 *58 

4 Mt 5 *07 

6 Au 

29 '25 

7 S 

27 

•73 

2 0 

27a -31 

3 N 

26 

•84 


6 D 

25 *37 

<11 

6 Jr 

23 '90 

1 V 22 J3 

5 S 

17 ’15 

6 0 

16 

•68 

1 N 

15 -21 

2 

D 

14 

•74 

12 

4 Jr 

13 *27 


6 V 

11 *80 

7 Mr 120 *33 

2 S 

50 -52 

4 0 

5# 

*04 

6 N 

3 *67 

7 

I) 

3 

•11 

13 

1 Jr 

1 *64 


3 Jr 

31 17 

4 Mr 10 *70 

6 An 

250 '88 

l S 

24 

•41 

2 0 

23 *94 

4 

N 

22 

•47 


6 D 

22 *00 

14 

7 Jr 

20 *63 | 

2 F 19# *06 
. 3 Mr 20 *59 

5 S 

13 -78 

7 0 

13 

•31 

1 N 

11 -84 

3 

n 

11 

•37 

15 

4 Jr 

90 *90 


6 F 

8 -43 

7 Mr 9 *96 

3 S 

3 -15 

4 0 

2 

•68 

G N 

1 *21 

7 N 

30 

•74 


2 D 

300 -27 

16 

3 Jr 

28 40 

5 V 27 *33 

2 8 

21 -1)4 

8 o 

20 

'57 

6 N 

19 '10 

6 

D 

180 

'63 

17 

1 Jr 

17 -17 


2 F 

16 '70 

4 Mr 17 '23 

6 8 

10 -41 

7 0 

9 

*94 

a N 

8 '47 

4 

D 

8 

00 

18 

6 Jr 

6 -63 


7 F 

6 06 

1 Mr 6 -69 

S Au 

30 *78 

5 S 

29 

•31 

6 0 

280 * 84 

1 

N 

27 

•37 


2 D 

26 *90 

19 

4 Jr 

2,, -43 

5 F 23 '9G 

3 S 

18 '67 

4 0 

180 

•21 

6 N 

10 '74 

7 

D 

16 

•27 

20 

1 Jr 

14 *80 


3 F 

13 *33 

4 Mr 13 *86 

7 8 

7 04 

l 0 

60 

*57 

3 N 

5 -10 

4 *0 

4 

•63 

21 

6 Jr 

3 -1G 


7 F 

1 *69 

2 Mr 3 -23 

4 An 

27 *41 

5 8 

26# 

*94 

7 0 

25 47 

2 

N 

24 

•00 


3 D 

23 -53 

22 

6 Jr 

22 -06 

6 if 20o '69 

3 8 

15 *31 

4 0 

14 

'84 

6 N 

13 -37 

7 

D 

12 

•90 

23 

2 Jr 

11 -43 


3 F 

90 -96 

5 Mr 11 *49 

7 S 

4 '67 

2 0 

4 

•20 

3 N 

2 *73 

5 

I) 

2 

•27 


6 D 

31 *80 

24 

1 Jr 

>100 ‘83 

2 F 28 -86 

6 8 

22 *67 

1 0 

22 

•10 

2 N 

20 *63 

4 

D 

20 

•16 

26 

6 Jr 

18# *69 


7 F 

17 *22 

1 Mr 18 *76 

3 8 

11 *94 

5 0 

11 

'47 

7 N 

10 *00 

1 

n 

90 

•53 

26 

3 Jr 

8a -06 


4 V 

6 *69 

6 Mr 8 -12 

1 8 

1 -31 

2 8 

30 

*84 

4 0 

30 *37 

6 

N 

280 

•90 

7 D 

28a -43 

27 

1 Jr 

26 *96 

3 F 25 '49 

7 S 

20 ’20 

1 0 

19 

•73 

8 N 

180 *26 

4 

D 

17 

•79 

28 

6 Jr 

16 *33 

7 F 

14 -86 

2 Mr 16 *39 

4 S 

8 *67 

6 O 

8 

10 

7 N 

Ga '63 

2 

D 

6 

•16 

29 

3 Jr 

4 '69 


5 V 

3 *22 

6 Mr 4 -75 

l Au 

28 *94 

3 S 

27 

•47 

5 0 

27a '00 

6 

N 

25 

•53 

1 D 

25 '06 

30 

2 Jr 

23 -59 

1 F 22 -12 

7 S 

160 ‘83 

2 0 

16 

•37 

3 N 

14 -90 

6 

I) 

14 

•43 

31 

6 Jr 

12 -96 


1 V 

11 *49 

3 Mr 130 02 

5 8 

60 *20 

6 0 

6 

•73 

1 N 

4 -26 

2 

D 

8 

•79 

32 

4 Jr 

2 -32 


6 Jr 

31 *85 

7 Mr 1 *39 

a Au 

26# 67 

1 8 

24 

•10 

6 0 

23 '63 

7 

N 

22 

•16 


1 D 

7 Jr 

21 -69 

33 

3 Jr 

20 } 22 | 

4 F 18 '76 

6 Mr 20 -28 

1 8 

13 *47 

3 0 

13 

•00 

4 N 

11 -53 

6 

D 

11 

'06 

34 

93 '69 


2 F 

8 -12 

8 Mr 0 -65 

6 8 

2 -33 

7 0 

2 

•36 

1 O 

31 '89 

3 

N 

30 

•43 


4 D 

29#0 *96 

35 

6 Jr 

28 *49 

1 F 27 02 

4 8 

21 *73 

6 0 

21 

•26 

7 N 

19 *79 

2 

D 

19# 

•33 

36 

3 Jr 

17 *85 


5 F 

16 -38 

6 Mr 16 -01 

2 8 

10 *10 

3 0 

9 

•63 

5 N 

80 *15 

6 

1) 

7 

•69 

37 

1 Jr 

6 *22 


2 F 

4 '75 

4 Mr C -28 

6 Au 

80 *47 

1 S 

29 

00 

2 0 

48aO '63 

4 

N 

27 

•06 


5 D 

26 -59 

38 

7 Jr 

25 J2 

1 F 23 -66 

5 8 

18 *36 

6 0 

170 

•89 

1 N 

16 *42 

2 

D 

16 

•96 

39 

4 Jr 

H *49 


6 F 

13 '02 

7 Mr 14 '65 

2 S 

7 *73 

4 0 

7 

•26 

6 N 

6 *79 

7 

D 

6 

•32 

40 

1 Jr 

3 -85 


3 F 

2 *38 

4 Mr 30 *01 

7 Au 

270 *10 

1 8 

25 

•63 

3 0 

25 *16 

4 

N 

23 

•69 


6 D 

23 -22 

41 

7 Jr 

21 -75 

2 F 200 *2s 

5 S 

14 *99 

7 O 

14 

*63 

2 N 

18 -06 

8 

D 

12 

'69 

42 

6 Jr 

11 *12 


6 V 

90 *66 

1 Mr 11 *18 

3 8 

4 -36 

4 0 

3 

*89 

6 N 

3 *42 

7 

D 

1 

•96 


2 D 

31 *48 

33 

4 Jr 

30 '01 

6 F 28 55 







TABLE X 


cd -• 

o y 


fc* 

©*a Anom col. 6 

+ 29-53059 


4- 59-06117 

-f 88*59176 


+ 118-12235 

Con.- rH J 

















nuance- £ 


9 (’s Anom col 

. 7 

+ 1*976 


-p 3*952 


+ 5*928 


4- 

7*904 


«• tnent of g g 

eo & « Solar " is 

£ g fi ^.r. -9 - 

.►* a 4 s «& < 


q 

£ 
















A.D. 

*“S 

H 

Yaiaakha 

Jyeahta 


Ashada 


Sravana 


Bhadrapada 

Kali 

Vikra 

Sale 

Month and 
day A.D. 
Traction of 
day. 

First New-Mo 

Anomaly of: 


o 

i 

















M 

i 

•? Xi 

M 

1 o 

& 

§ 

O 

•f * 

M S3 
«> a 

Q> O 

£ 3 


g 

■a 

8 

u. 

Week-da 

Month 

1 

g 

'43 

3 

& 

Week-da 

Month 

* 

a 

© 

1 

3 a 

8 § 

e a 

& 

Q 

£ 

•3 

3844 800 6C5 21M *2205 8*86626 28*337 

743 

3 

7 Mr 

30 

•08 

1 Ap 

28 

*61 

3 My 

28 

•14 

4 Je 

26 

•67 

f 6 J1 

26 

•20 















[ 7 Au 

24 

•73 

8846 801 666 20M *4792 27*49437 21*470 

744 

4 

5 Ap 

16 

•97 

7 My 

16 

•60 

2 Jo* 

150 

03 

3 J1 

14 

•57 

6 Au 

13 

•10 

3846 802 667 20M *7378 16*60280 17*629 

745 

6 

3 Ap 

6 

*84 

3 My 

5 

*87 

6 Je 

40 

•40 

7 J1 

3 

•93 

3 Au 

2 

•46 

3847 803 668 2oM *9996 6*71124 13*786 

746 

7 

7 Mr 

26 

*71 

2 Ap 

25 

*24 

3 My 

24«C -77 

(5 Jo 

23 

•30 

1 Au 

21 

•36 










(h J1 

22 

•83 




38.48 804 669 21M *2652 24*36026 11*920 

747 

1 

6 Ap 

140 

*61 

1 My 

14« 

*14 

2 Jo 

12 

•67 

4 J1 

13 

•20 

6 Au 

10 

•73 

3849 806 670 SOM *5132 18*46870 8*077 

748 

2 

3 Ap 

20 

*97 

6 My 

2 

*60 

7 Je 

1 

•03 

1 Je 

30 

•56 

8 J1 

80 

*09 

3860 806 671 2oM 7726 2*66714 4*236 

749 

4 

1 Mr 

23#0 

*21 

( 2 Ap 

21 

*17 

6 Je 

19 

•93 

7 J1 

19 

•46 

1 Au 

17 







j 4 My 

21 

*46 










3861 807 672 21M *0312 21*20615 2*369 

750 

6 

7 Ap 

11 

•24 

1 My 

10 

*77 

3 Je 

9 

•30 

4 J1 

8 

•83 

6 Au 

7 

•36 

8852 808 673 21M *2899 10*31469 26 081 

761 

6 

4 Mr 

31 

GO 

6 Ap 

30 

*13 

7 My 

29 

•67 

2 Je 

28 

•20 

3 J1 

270 

•73 

3863 809 674 20M *5486 2 8*95362 24*215 

762 

7 

3 Ap 

18 

*60 

5 My 

18 

*03 

6 Je 

10 

*66 

1 J1 

160 

•09 

2 Au 

14 

*62 

HR64 810 675 20M *8073 18*06206 20*373 

763 

2 

7 Ap 

7 

*87 

2 My 

7 

•40 

3 Jo 

5 

•93 

5 J1 

50 

*46 

6 Au 

3 

*99 

3855 811 676 21M ’0660 7*17049 16*530 

764 

3 

6 Mr 

28 

*24 

6 Ap 

26 

•77 

1 My 

26 

•30 

r 2 Je 

2d« 

•83 

6 Au 

22 

•89 











4 J1 

24 

•36 




3856 812 677 21M *3246 25 * r0961 14*664 

765 

4 

4 Ap 

16 

*13 

6 My 

160 

*66 

7 Je 

14 

•19 

C 1 J1 

13 

•73 

3 Au 

12 

*20 

3857 813 678 SOM *6833 14*91795 10*822 

766 

6 

1 Ap 

d 

*50 

3 My 

40 

*03 

4 Je 

2 

•66 

6 J1 

2 

•09 

7 J1 

31 

*62 

3868 814 679 20M *3±20 4*02638 6*980 

757 

7 

5 Mr 

24 

*87 

7 Ap 

23*0 

*40 

(1 My 

22 

•93 

4 J1 

20 

*99 

6 Au 

19 

•62 







i 

l 3 Je 

21 

•44 







3859 815 080 SIM *1007 22*66534 6*113 

768 

1 

4 Ap 

12 

*77 

6 My 

12 

*30 

7 Jo 

10 

•83 

3 J1 

10 

•36 

3 Au 

8 

•89 

3860 816 681 21M *3594 11*77446 1*272 

759 

2 

2 Ap 

2# 

*13 

3 My 

1 

*66 

5 My 

31 

*19 

6 Je 

29 

•72 

1 J1 

29 

•26 

3801 817 682 20M 6180 0*88228 24*983 

760 

3 

( 6 Mr 

21 

*60 

2 My 

19 

•66 

4 Je 

18 

•09 

5 J1 

17 

•62 

7 Au 

160 

*16 




j l Ap 

20 

*03 












•62 

3862 818 683 20M *8767 19*62131 23117 

761 

6 

” 5 Ap 

9 

*40 

6 My 

8 

•93 

1 Jo 

7 

•46 

2 J1 

6 

•99 

4 Au 

6 * 

3863 819 684 21M *1354 8*62974 19*276 

762 

6 

2 Mr 

29 

•77 

4 Ap 

28 

•30 

5 My 

27 

•83 

7 Je 

260 

•36 i 

[ i J1 

26 

•89 













IS Au 

24 

•42 

3864 820 685 21M-3941 27*26876 17*409 

763 

7 

1 Ap 

17 

*67 

3 My 

17 

•20 

4 Je 

150 

•73 

6 J1 

15 

•26 ' 

7 Au 

13 

•79 

3865 821 686 20M *6528 16*37720 13*566 

764 

1 

6 Ap 

6 

•03 

7 Mv 

6 

•66 

2 Jo 

4#0 *09 

3 J1 

3 

*62 

6 Au 

2 

*16 

3866 822 687 20M *9114 6*48564 9*724 

765 

3 

3 Mr 

26 

*40 

4 Ap 

240 

•93 

6 My 

24 

•46 

(7 Je 

22 

•99 

4 Au 

21 

•05 










(2 J1 

22 

•52 




8867 823 688 21M *1701 24*12466 7*868 

766 

4 

2 Ap 

140 

*30 

3 My 

13 

*83 

6 Je 

12 

•36 

6 J1 

11 

*89 

1 Au 

10 

•42 

3868 824 689 21M 3288 18*23310 4*016 

767 

5 

6 Ap 

3#G 

•66 

1 My 

3 

*19 

2 Jo 

1 

*73 

4 J1 

1 

•26 

6 J1 

30 

*79 

3869 825 G90 SOM *6875 2*34163 0*178 

768 

G 

4 Mr 

23a 

•03 

f 6 Ap 

21 

•56 

1 Jo 

19 

•62 

3 J1 

19 

•15 

4 Au 

17 

•68 






| 7 My 

21 

*09 










S870 826 691 20M *9362 2098066 25*862 

769 

1 

2 Ap 

10 

*93 

4 My 

10 

*46 

6 Jo 

8 

•99 

7 J1 

8 

•62 

2 Au 

70 

•05 

3871 827 692 21M *2049 10*08899 22 019 

770 

2 

7 Mr 

31 

•30 

1 Ap 

29 

•S3 

3 My 

29 

•36 

4 Jo 

27 

*89 

2 J1 

270 

•42 

3872 828 693 21M *4635 28*72811 20*153 

771 

3 

6 Ap 

19 

*19 

7 My 

18 

•72 

2 Je 

17 

•26 

3 J1 

160 

•79 

5 Au 

15 

•32 

3873 829 694 2<)M *7222 17*83644 16*311 

772 

4 

3 Ap 

7 

*56 

6 My 

7 

*09 

6 Je 

5 

•62 

1 JJ 

&• 

•15 

2 Au 

3 

•68 

3674 830 696 20M *9809 6*94488 12*489 

773 

6 

7 Mr 

27 

*93 

2 Ap 

26 

*46 

3 My 

260 

•99 

( 5 Je 

24 

•62 

1 Au 

22 

*68 










17 J1 

24 

•or, 




3875 831 696 21M *2396 26*6a391 10*602 

774 

7 

6 Ap 

16 

*83 

1 My 

150 

•36 

2 Je 

13 

*89 

4 J1 

13 

•42 

5 Au 

11 

•95 

3876 832 097 21M *4983 14*69234 6*760 

775 

1 

4 Ap 

5 

*19 

6 My 

4*0 

•72 

7 Je 

3 

•25 

1 J1 

2 

•78 

3 Au 

1 

•31 

8877 833 698 20M *7569 3*80077 2*912 

776 

2 

1 Mr 

240 

*66 

3 Ap 

23 

*09 

f 4 My 

22 

•62 

7 J1 

20 

*68 

2 Au 

19 

•21 









6 Je 

21 

•15 







3878 834 699 21M *0156 22*43980 1 052 

777 

4 

7 Ap 

12 

*46 

1 Mv 

11 

*99 

3 Je 

10 

•62 

5 J1 

10 

•05 

6 Au 

8 

•58 

3879 636 700 2lM *2743 11*54823 24*764 

778 

5 

4 Ap 

1 

•82 

6 My 

1 

*35 

7 My 

30 

•88 

2 Je 

29 

•42 

3 J1 

28 

•96 

3880 836 701 SIM *5330 0*66667 20*922 

779 

G 

( 2 Mr 

22 

*19 

6 My 

20 

•25 

6 Je 

18 

•78 

1 J1 

18 

*31 

2 An 

lGe 

•84 



{3 Ap 

20 

•72 











*2! 

38«1 837 702 SOM *7917 19*29570 19*065 

780 

1 

{ 1 Ap 

9 

*09 

2 My 

8 

*62 

4 Je 

7 

•15 

6 J1 

60 

•68 

7 Au 

dm 

3382 838 703 SIM *0503 8*40413 16*213 

781 

2 

6 Mr 

29 

*46 

6 Ap 

27 

*99 

1 My 

27 

•62 

3 Jo 

26*0 *05 

f 4 J1 

25 

•53 













[ 6 Au 

24 

•11 

3883 839 704 'SIM *8090 27*04316 13*347 

782 

8 

4 Ap 

17 

*35 

6 My 

16 

*88 

7 Je 

150 

*41 

l J1 

14 

•95 ' 

3 Au 

13 

•48 


M.B.—Kor Surya SMdhanta figure* for A.D. 600 to A D. 899 »co pages 76—79 below. 






Ary a Siddhanta. 


+^-«;3u7°5 

. . .... + M-713 

j Aavlna Kartika. Margaeira Pau.ha AD. Magha AD. Phalguna Chaitra 


S' 

1 

1 

Month 

Day 

Fraction 

M 

£ 

Month 

Day 

Fraction 

Week-day 

Month 

Day 

Fraction 

1 

1 

Month 

Day 

Fraction 


Weekday 

Month 

Day 

Fraction 


Week-day 

Month 

Day 

a 

o 

1 

8 

Ei 

-a 

§ 

a 

Day 

Fraction 

2 

8 

23 

•20 

3 

0 

22 

*79 

5 

N 

21 

•32 

6 

D 

200 

•85 

44 

1 

Jr 

19 

•38 


2 F 

17 

•91 

4 

Mr 

18 

•44 

ft 

S 

11 

•63 

1 

0 

11 

*16 

2 

N 

9 

•69 

4 

D 

90 

•22 

,rn 

45 

5 Jr 
a n 

7 

28 

•75 

•12 

46 

7 F 

4 Jr 

6 

26 

•28 

*65 

1 Mr 

6 F 

7 

25 

•81 

•18 

3 

a 

Au 

8 

81 

19 

•99 

•89 

5 

4 

8 

0 

30 

19 

•52 

•42 

7 

5 

O 

N 

30 

17 

•05 

•95 

1 

7 

N 

D 

280 

17 

# d;J 

•48 

47 

2 

Jr 

16 

•01 

3 F 

14 

•11 

5 

Mr 

16 

•07 

7 

8 

9 

•26 

1 

0 

8 

•79 

3 

N 

7• 

•32 

4 

D 

6 

•85 

,oo 

48 

6 Jr 
q n 

5 

21 

•38 

•75 

49 

7 V 

6 Jr 

3 

23 

•93 

•28 

2 

6 

Mr 

F 

4 

21 

•44 

*81 

4 

3 

An 

S 

28 

160 

•63 

•52 

6 

6 

8 

0 

27o 

16 

•16 

•05 

7 

6 

O 

N 

26 

14 

•69 

•58 

2 

1 

N 

D 

25 

U 

‘AA 

•11 

50 

2 

Jr 

12 

•62 

4 V 

11 

•18 

5 

Mr 

12 

•71 

fj 

i 

8 

5 

•89 

2 

0 

5 

*42 

3 

N 

3 

•96 

5 

D 

3 

•48 

51 

7 

4 

Jr 

I) 

2 

22 

•01 

•38 

62 

1 Jr 

5 Jr 

310 

20 :) 

•54 
•91 1 

: 

f 7 

Mr 

V 

a 

19 

•07 

•44 

6 

Au 

26 

•26 

G 

8 

24 

•79 

Margasira 

2 

N 

22 

•85 






! i 

Mr 

19 

•97 



11 

0 

24 

•32 


Kshaya 


1 

1 ) 

10 

•75 


3 

Tr 


•28 


4 P 

7 

•81 

k 6 

Mr 

9 

•34 

4 

S 

13 

•15 

5 

0 

12 

•69 

7 

N 

11 

•22 

w «3 

7 

ii r 

n 

29# 

•64 

54 

2 Jr 

28 

•17 

3 

K 

26 

•71 

1 

7 

8 

s 

2 

21 

•52 

•42 

3 

1 

0 

0 

2 

20 

•05 

•95 

4 

3 

O 

N 

81 

190 

•58 

•48 

0 IN 

5 D 

SO 

19 

•ll 

*01 

55 

6 Jr 

17 

•54 

1 F 

16 

•07 

2 

Mr 

17 

•GO 

4 

s 

10 

*79 

6 0 

10 

•88 

7 

N 

80 

•85 

2 

D 

8 

•38 

56 

3 

Jr 

D 

6 

26 

•91 

•28 

57 

5 F 

2 Jr 

5 

24 

•44 

•81 

G 

4 

Mr 

P 

5 

23 

•97 

•34 

2 

1 

Au 

s 

80 

18 

•15 

•05 

3 

2 

S 

0 

28 

17 

•68 

•58 

5 

4 

0 

N 

28#0 

16 

•21 

•11 

6 

5 

N 

D 

26 

15 

•75 

•64 

58 

7 

Jr 

11 

•17 

1 F 

12 

•70 

3 

Air 

no 

•73 

5 

s 

70 

•42 

6 0 

6ft 

•95 

1 

N 

5 

•48 

3 

D 

5 

•01 

59 

4 

l 

Jr 

p 

3 

23 

•54 

*91 

60 

6 F 

3 Jr 

2 

22 

•07 

•44 

7 

4 

Mr 

F 

30 
20 #0 

•60 

•97 

a 

i 

Au 

8 

270 

14 

•79 

*68 

4 S 

3 0 

26 

14 

•32 

•21 

5 0 

4 N 

25 

12 

•S5 

•74 

7 

6 

N 

D 

24 

12 

•38 

•27 

61 

7 

Jr 

10 

•81 

a F 

9 

•34 

3 

Mr 

10 

•87 

6 

4 

S 

S 

4 

22 

•05 

•95 

7 0 

6 0 

8 

22 

•58 

*48 

2 N 

1 N 

2 

21 

•11 

•01 

3 

2 

D 

D 

1 

200 

•64 

•54 

63 

5 

4 

D 

Jr 

310 

19# 

•18 

•07 

62 

6 Jr 

5 V 

29 ft 

17 

•71 

•GO 

1 

7 

F 

Mr 

28 

19 

•24 

•13 

2 

s 

12 

•32 

3 

O 

11 

•85 

5 

N 

10 

•38 

6 

D 

90 

•91 

64 

1 

5 

Jr 

j) 

8 

27 

•44 

•81 

65 

2 F 

7 Jr 

6 

26 

•97 

•34 

4 

1 

Mr 

F 

7 

24 

•50 

•87 

ft 

6 

Au 

8 

31 

19 

•69 

*58 

1 

7 

8 

O 

30 

19 

•22 

•11 

2 

1 

O 

N 

29 

17 

•75 

•64 

4 

3 

N 

D 

28» 

17 

•28 

•17 

36 

4 

Jr 

15 

•71 

6 F 

14 

•24 

7 

Mr 

15 

•77 

2 

s 

8 

•95 

4 

0 

80 

•48 

6 

N 

7# 

•01 

7 

D 

6 

•54 

67 

2 

6 

Jr 

ft 

6 

25 

07 

•44 

68 

8 F 

7 Jr 

3 

23 

•00 

•97 

5 

2 

Mr 

F 

6 

22 

•13 

•50 

7 

ft 

Au 

s 

29 

16 

•32 

•25 

1 S 

7 0 

270 

15 

•85 

•75 

3 

2 

O 

N 

27 

14 

•38 

•28 

4 

3 

N 

D 

25 

13 

•91 

•81 

69 

5 

Jr 

12 

•34 

6 F 

10O 

•87 

1 

Mr 

12 

•40 

3 

( 7 

S 

A 

5# 

25« 

•58 

•95 

5 

4 

0 

0 

5 

24 

•11 

01 

6 

5 

N 

N 

3 

22 

•64 

•54 

1 

D 3 

Pauaha 

•17 

70 

2 

7 

Jr 

D 

1 

22 

•70 

•07 

71 

4 Jr 

1 Jr 

310 

200 

•23 

•60 

5 

{! 

Mr 

F 

Mr 

1 

19 

20 

•77 

•13 

•66 

1 2 S 
ft ft 

24 

13 

*48 

•85 

1 

0 

13 

•88 

2 

N 

11 

•91 

4 

Kshaya 

D 11 *44 

72 

5 

3 

Jr 

ft 

9 

29# 

•97 

•34 

73 

7 F 

4 Jr 

8 

27 

•50 

•87 

a 

6 

Mr 

F 

9 

20 

•03 

•40 

4 

3 

8 

s 

2 

21 

•21 

•11 

5 

r> 

0 

0 

1 

20 

•74 

•64 

6 0 

9 N 

31 

190 

•27 

•17 

1 

7 

IN 

D 

atfo 

18 

•wi 

•70 

74 

2 

Jr 

17 

•as 

3 F 

15 

•76 

5 

Mr 

17 

•29 

7 

s 

10 

*43 

2 

o 

10 

•01 

3 

N 

80 

•54 

6 

D 

8 

*07 

76 

6 

Q 

Jr 

n 

6 

26 

*60 

•1)7 

76 

1 F 

5 Jr 

6 

25 

•13 

•50 

2 

7 

Mr 

F 

C 

24 

*C6 

*03 

4 

3 

Au 

S 

30 

170 

•85 

•74 

6 8 

5 0 

29 

17 

•38 

•27 

7 

6 

0 

N 

28# 

15 

•91 

•80 

2 

1 

N 

D 

27 

15 

*44 

•33 

77 

2 Jr 

13 

•87 

4 F 

12 

•40 

5 

Mr 

130 

•93 

1 

8 

70 

•11 

2 

0 

6 

•64 

4 

N 

6 

•17 

5 

I) 

4 

•70 

.AIT 

78 

7 

4 

Jr 

ft 

3 

23 

•23 

•60 

79 

1 F 

6 Jr 

1 

22 

•76 

•13 

8 Mr 
7 V 

SO 

20# 

•29 

•66 

5 

4 

AU 

s 

270 

15 

•48 

•37 

7 

5 

8 

O 

26 

14 

•01 

•91 

1 

7 

0 

X 

25 

13 

•54 

•44 

8 

1 

N 

D 

24 

12 

•Ui 

•97 

80 

3 

Jr 

no 

•50 


5 F 

10# 

•03 

6 

Mr 

10 

•66 

1 

7 

s 

ft 

3 

22 

•74 

*64 

3 0 

2 0 

3 

22 

•27 

*17 

4 

3 

X 

N 

1 

20 

•80 

•70 

6 

5 

D 

D 

1 

200 

•33 

•23 

82 

7 D 

6 Jr 

300 

18 

•86 

•76 

81 

2 Jr 

1 ¥ 

29 

17 

•39 

•29 

3 ¥ 
a Mr 

27 

18 

•92 

•82 

5 8 

12 

•01 

6 O 

11 

•54 

1 

N 

10 

•07 

2 

D 

9# 

•60 

83 

4 

Jr 

8 

•13 


5 F 

6 

•66 

7 

Mr 

8 

•19 



TABLE X- 


«a A 

6 

0 8 Anom col. 6 

4- 29-53069 

•4- 59*06117 

+ 38-59176 

+ 118-12-335 

Om- £ 















menoe * if 

<8 

a 

f *8 Anom col. 7 

+ 1976 


4- 

3-952 


6-928 


-4- 7-904 


pj roent of *3 k 

« £ « Solar « jg 

a 

ci 






























£ * A Year. .9 5 

/. 

Yaisakha 

Jyeshta 


Auhada 

Sravana 


Bhadr&pada 

I i 5 I <§ A D 

<w 

o 















K<i 

Vikr 

8a 

Month and 
day A.D. 
Fraction of 
day. 

First Ncw-M< 

Anomaly of 

I 




>> 



>> 








1 

Week-da 

Month 

1 

Fraction 

Week-da 

Month 

Day 

Fraction 

Week-da 

Month 

Day 

Fraction 

i a 

II 

Day 

Fraction 

Ji -9 

<0 a 

® o 
£ g 

Day 

Fraction 

38f4 MO 705 31M -5677 16 15159 0-505 7 83 

4 

1 Ap 

6 

•72 

3 My 

6 

•25 

4 Je 

4 *78 

6 J1 

4 

•81 

7 Au 

2 

•84 

3885 Ml 706 20M -8201 6-26002 5-662 7 84 

5 

6 Mr 

26 

*09 

7 Ap 

240 

•G2 

( 2 Mv 

24 *15 

5 Jl 

22 

•21 

6 Au 20 

•74 







1 3 Je 

22 -68 







8888 M2 707 21M -0851 28-89i<05 8-796 785 

7 

4 Ap 

130 

•99 

6 My 

13 

•52 

1 Jo 

12 *05 

2 J1 

11 

•58 

4 Au 

10 

•11 

3887 843 708 21M -3437 18-00749 27-508 7 86 

1 

2 Ap 

3* 

•35 

3 Mv 

2 

•88 

5 Je 

1 -41 

G Je 

30 

•94 

1 Jl 

30 

•47 

3888 844 700 211! 0024 211691 23 660 787 

2 

6 Mr 

23a 

•72 i 

f 1 Ap 

22 

•25 

4 Je 

20 *81 

5 Ji 

19 

•84 

7 Au 

180 

•37 






f 2 My 

21 

•73 









3889 845 710 SOM -8611 20-76494 21-800 7 88 

3 

5 Ap 

10 

•62 * 

7 My 

10 

•15 

1 Jo 

8 *CR 

3 Jl 

8 

•21 

4 Au 

60 

•74 

3890 840 711 21M 1198 9-86338 17-968 7 89 

o 

2 Mr 

30 

•98 

4 Ap 

29 

*51 

0 My 

29 *05 

7 Je 

27 

•58 

2 Jl 

27 #0 *11 

3891 8*7 712 21M ‘3785 28-60240 16 091 790 

6 

1 Ap 

18 

*88 

3 My 

18 

•41 

4 Je 

16 *94 

6 Jl 

16 

•47 

1 Au 

15 

00 

3892 848 713 21M '6371 17-61084 12-249 791 

7 

6 Ap 

8 

*25 

7 My 

7 

•78 

2 Jo 

GO *31 

3 Jl 

5« 

•84 

5 Au 

4 

•37 

3893 M9 714 20M '8958 G‘71928 8 407 7 99 

1 

3 Mr 

27 

•02 

5 Ap 

36 

■15 

C My 250 -6H 1 

1 Je 

24 

•HI 

4 Au 

22 

•27, 










: 2 Jl 

28 

•74 



: 

3894 850 716 21M *1646 26-35829 6541 793 

3 

2 Ap 

15 

*51 

4 My 

150 

•04 

5 Je 

13 *57 

7 Jl 

13 

•11 

l Au 

11 

•64* 

8896 851 716 21M 4132 14-46673 2 698 7 94 

4 

6 Ap 

4 

•88 

1 My 

4# 

•41 

2 Je 

2 *94 

4 Jl 

2 

•47 

6 Au 

1 

00 

8896 852 717 21M '6719 3-67448 26 410 796 

5 

4 Mr 

250 

•25 

6 Ap 

23 

*78 

f 7 My 

23 -81 

3 Jl 

21 

•37 

4 Au 

19 

•90 







(1 Je 

21 -84 







8897 363 718 20M -9305 22-21419 24-544 796 

6 

3 Ap 

13 

15 

4 My 

11 

•68 

6 Je 

10 -21 

7 Jl 

9 

•74 

2 Au 

8 

•27 

8898 864 719 21M 1892 1182263 20-702 7 97 

1 

.7 Ap 

1 

•51 

2 My 

1 

•04 

3 Mv 

80 -57 

5 Je 

29 

•10 

6 Jl 

28 

•68 

8899 865 720 21M ‘4479 0-43106 16 860 798 

s 

i 4 Mr 

21 

•88 

7 My 

19 

•94 

2 Jo 

18 *47 

4 Jl 

180 

•oo 

6 Au 

16 

•53 



( 6 Ap 

20 

*41 











3900 856 721 21il -7066 19-07008 14-993 7 99 

3 

8 Ap 

1 Mr 

9 

*76 

5 My 

9 

•31 

6 Jo 

7 -84 

1 Jl 

70 

•37 

2 Au 

5 

•90 

3901 857 722 JOM -9653 8-17852 11-161 800 

4 

29 

15 

2 Ap 

27 

•68 

4 My 27 ’21 

5 Jo 

25#C 

•74 

j 7 Jl 

25 

*27 













( 1 Au 

23 

•80 

3902 858 723 21M -2240 26-81755 9-285 801 

6 

7 Ap 

17 

*04 

1 My 

16 

•57 

3 Je 

15# 11 

4 Jl 

14 

•64 

6 Au 

13 

17 

3903 959 724 21M '4826 16-92587 5-443 802 

7 

4 Ap 

6 

*4i 

5 My 

50 

•94 

7 Jo 

4# -47 

2 Ji 

4 

•00 

3 Au 

2 

’53 

3904 860 725 21M -7413 6 03441 1-601 803 

1 

1 Mr 

26 

•78 

3 Ap 

26#0 

•31 

} 4 My 24 -84 

7 Jl 

22 

*90 

2 Au 

21 

•4? 








l 6 Jo 

23 *37 







3905 861 726 21M 0000 23-67844 27-289 8 04 

2 

7 Ap 

13 

•68 

2 My 

13 

•21 

3 Je 

11 74 

6 Jl 

11 

•27 

6 Au 

9 

•80 

3906 862 727 21M -2587 12-78187 23-447 8 05 

4 

5 Ap 

3 

*04 

6 My 

2 

•57 

1 Jo 

1 -10 

2 Je 

30 

63 

1 Jl 

30 

*17 

3907 863 728 2lM -5174 1-89031 19-604 8 06 

5 

2 Mr 

23 

•41 

( a Ap 

21 

•94 

7 Je 

20 00 

1 Jl 

19 

*53 

3 Au 

180 

'06 





16 My 21 

•47 









3908 864 729 21S1 7760 20-62034 17‘738 8 07 

6 

1 Ap 

11 

•31 

2 My 10 

•84 

4 Je 

9 -37 

5 Jl 

8 

•90 

7 An 

70 

•43 

3909 805 730 2 111 -0347 9-63776 13-890 8 08 

7 

B Mr 

30 

•67 

7 Ap 

29 

•21 

1 My 28 *74 

3 Je 

27 

•27 

4 Jl 

2 60 

•80 

3910 866 73 1 21M -2934 28 27679 12 030 8 09 

2 

4 Ap 

18 

•57 

6 My 18 

•10 

7 Jo 

160 *63 

2 Jl 

]6« 

•16 

3 Au 

14 

•69 

3911 867 733 SIM 5521 17 38523 8-187 810 

3 

1 Ap 

7 

•94 

3 My 

7 

•47 

5 Jo 

60 00 

fi Jl 

5 

•53 

1 Au 

4 

•06 

3912 808 733 21M -8108 6-49366 4-34B 811 

4 

6 Mr 

28 

*31 

7 Ap 

26 

•84 

2 My 260 -37 

C 3 Je 

24 

•90 

6 Au 

22 

•90 










l 5 Jl 

24 

•43 




3913 869 731 21M -0694 25 13269 2-479 812 

5 

5 Ap 

15 

•20 

6 My 14* 

•73 

1 Jo 

13 *27 

2 Jl 

12 

•80 

4 Au 

11 

•33 

3914 870 736 21M -8281 14-24112 26 191 813 

7 

2 Ap 

40 

•67 

4 My 

40 

•10 

,5 Jo 

2 -63 

7 Jl 

2 

‘16 

1 Jl 

31 

•69 

8916 871 786 SIM '5868 8-34955 22-349 8 1 4 

1 

6 Mr 

24tO 

•94 

1 Ap 

23 

•47 

} 3 My 23 ’00 

6 Jl 

21 

*06 

7 Au 

19 

•69 







( 4 Jo 

21 *53 







3916 872 737 2111 -8455 21-98858 20 483 8 1 5 

2 

5 Ap 

12 

•84 

7 Mv 12 

•37 

1 Jo 

10 *90 

3 Jl 

10 

43 

4 Au 

8 

•96 

3917 873 738 SIM -1042 11-09702 16 640 816 

3 

3 Ap 

1 

•20 

4 Ap 

30 

*73 

6 My 30 -26 

7 Je 

28 

■79 

2 Jl 

28 

•33 

3918 874 739 21X1 -3628 0-20545 12-799 81 7 

5 

C7 Mr 

21 

•57 

3 My 

19 

•63 

5 Je 

18 *16 

6 Jl 

170 

•69 

1 Au 

16 

•22 


( i Ap 

20 

•10 











3919 875 740 2111 6215 18-84448 10-982 818 

6 

6 Ap 

9 

•47 

1 My 

9 

•00 

2 Je 

7 *53 

4 Jl 

7ao *06 

5 Au 

5 

*69 

3920 876 711 SIM -.3802 7-96291 7 089 8 1 9 

7 

3 Mr 

29 

•83 

5 Ap 

28 

•37 

6 My 27 *90 

1 Je 

260 

•43 

f 2 Jl 

25 

•96 












j 4 Au 

24 


3921 877 742 21M -1389 26-59193 5-223 820 

1 

2 Ap 

16 

•73 

4 My 

160 

•26 

5 Je 

U *79 

7 Jl 

14 

82 

1 Au 

12 

•86 

3922 878 743 21M -3976 15-70037 1-881 821 

3 

7 Ap 

6 

•10 

1 My 

6#O *63 

3 Je 

4 1G 

4 Jl 

3 

69 

6 Au 

2 

•22 


N.B-l’or Surya Siddhanta figures for A. D. 600 to A.D. 889 see pages 76—79 bolow. 




f 4- 324* 8364 V 

+ U?-eaa93 4- 177-193(13 + 206-71111 + 230-21470 + 26577629 + 295-30588 J 4 . 354 . 3670 s 


+ 9-830 + 11-850 + 13-832 + 15-808 + 17-784 + 19-700 j £ 

Asvino. Kartlka Margasii-a Pausha A.D. Magha A.D. Phalguna Chaitra 


7 

i 

& 

*6 

a 

% 

p-. 

Q 

Fraction 

V. 

4 

£ 

jd 

1 

8 

1 

a 

1 

a* 

l 

s 

rr 

d 

0 

a 

a 

p 

| 

Week-day 

:5 

c 

0 

3 

& 

§ 

a 

O 

rt 

u 

j* 


! 

1 

g 

1 

Fraction 


1 

M 

t 

a 

a 

0 

3* 

a 

Fraction 

ff 

3 « 

8 § 

£ * 

a 

Fraction 

2 S 

1 

*37 

3 

8 

30 

•90 

6 O 

30 

•48 

6 N 

28# 

•97 

85 

1 

D 

28 

•50 

84 

3 

Jr 

27 

•03 

4 F 

25 

•56 

1 

S 

19 

•27 

2 

0 

180 

•8C 

4 N 

17 

•33 

6 

D 

16 

•86 

7 

Jr 

15 

•39 


1 

V 

13 

•92 

3 Mr 

15 

•45 

6 

S 

8 

•64 

7 

0 

80 

•17 

1 

N 

6 

•70 

3 

D 

6 

•23 

86 

4 

Jr 

4 

•76 

87 

G 

F 

3 

•29 

7 Mr 

4 

•82 

9 

Au 

29 

•01 

4 

s 

27 • 

•54 

G 

0 

27 

•07 

7 

N 

26 

•GO 

88 

2 

D 

25 

•13 

8 

Jr 

23 

•66 

5 F 

22o 

•19 

1 

S 

16# 

•90 

3 

0 

16 

•43 

4 

N 

14 

•96 

6 

D 

14 

•49 

1 

Jr 

13 

•03 


2 

F 

no 

•56 

4 Mr 

12 

•00 

r. 

8 

6 

•27 

7 

0 

4 

•80 

2 N 

3 

•33 

3 

D 

2 

•86 

89 

5 

Jr 

1 

•89 


6 Jr 

BOiO 

•92 

1 Mr 

1 

*45 

(3 

Au 

25 

•64 

G 

0 

23 

•70 

1 

N 

22 

•23 

2 

D 

21 

•76 

90 

4 

Jr 

20# 

•29 


5 

F 

18 

•82 

7 Mr 

20 

•35 

l 5 

S 

24 

17 













91 












•72 

2 

8 

13 

*53 

4 

0 

13 

07 

5 N 

11 

•60 

7 

D 

110 

•13 

1 

Jr 

9# 

*06 


3 

F 

8 

*19 

4 Mr 

9 

G 

S 

2 

•90 

1 

0 

2 

•43 

2 0 

31 

•96 

4 

N 

800 

•49 

93 

6 

D 

30 

•02 

92 

7 

Jr 

28 

•55 

2 F 

27 

•09 

5 

s 

20 

•80 

7 

0 

20 

•33 

1 

N 

18#0*86 

3 

D 

18 

•39 

4 

Jr 

J6 

•92 


G 

F 

15 

•45 

7 Mr 

16 

•98 

3 

s 

10 

17 

4 

0 

9 

•70 

0 N 

8 

•23 

7 

n 

7 

•76 

94 

2 

Jr 

6 

•29 


3 

F 

4 

•82 

6 Mr 

6 

•36 

7 

Au 

30 

•58 

2 

8 

290 

•06 

3 

0 

28 

•59 

5 

N 

27 

•13 

90 

6 

D 

26 

•66 

95 

1 

Jr 

25 

•19 

2 F 

23 

•72 

G S 

180 

•43 

7 

0 

17 

•90 

2 

N 

16 

*50 

4 

D 

16 

•02 

5 

Jr 

14 

•55 


7 

F 

13 

08 

1 Mr 

ISO 

•61 

3 

S 

6#0 

•to 

6 

0 

6 

•83 

G 

N 

4 

•86 

1 

D 

4 

•89 

97 

2 

Jr 

2 

•92 


4 

F 

l 

•45 

5 Mr 

2 

•98 

1 

An 

27: 

*17 

2 

8 

25 

•70 

4 

O 

25 

•23 

5 

N 

23 

•76 

99 

7 

D 

23 

•29 

98 

1 

Jr 

2 to 

•82 

8 F 

20 

•35 

7 

S 

15 

*00 

1 

0 

14 

•59 

3 N 

13 

•12 

4 

D 

12 

•65 

6 

Jr 

110 

•19 


7 

F 

9 

*72 

2 Mr 

11 

•26 

4 

S 

4 

•43 

5 0 

3 

•90 

7 

N 

2 

•49 

2 

D 

2 

•02 

01 

3 

D 

310 

•55 

800 

6 

Jr 

30 

OvS 

6 F • 

28 

•01 

3 

8 

22 

*32 

4 

0 

21 

•86 

6 

N 

20 

•39 

7 

D 

19 

•92 

2 

Jr 

18 

•45 


3 

F 

16 

*98 

5 Mr 

18 

•51 

7 

8 

11 

•70 

2 

0 

11 

•23 

3 

N 

9 

•7G 

5 

D 

9 

•29 

02 

6 

Jr 

7 

•82 


1 

F 

6 

•35 

2 Mr 

7 

•88 

5 

8 

1 

•06 

6 

s 

30 

•59 

1 

0 

300 

•13 

2 

N 

28# 

•66 

04 

4 

D 

28 

•19 

03 

5 

Jr 

26 

•72 

7 F 

25 

•26 

3 

S 

19 

•96 

5 

0 

190 

•49 

7 

N 

18 

•02 

1 

D 

17 

•55 

3 

Jr 

16 

•09 


4 

F 

14 

•61 

6 Mr 

15 

•15 

1 

S 

8 

•33 

0 

0 

7 

•86 

4 

N 

6 

•39 

5 

D 

5 

■92 

05 

7 

Jr 

4 

•45 


1 

I? 

2 

•98 

3 Mr 

4 

•51 

5 

Au 

280 

•70 

7 

s 

27 

•23 

1 

0 

26 

•76 

3 

N 

25 

•29 

07 

4 

D 

24 

•82 

06 

6 

Jr 

23 

•35 

1 F 

210 

•96 

4 

8 

16# 

•59 

6 0 

16 

•12 

7 

N 

14 

•65 

2 

D 

14 

•19 

3 

Jr 

12 

•72 


5 

F 

11#0 

•25 

6 Mr 

12 

*78 

1 

8 

5 

96 

3 

0 

5 

*49 

5 

N 

4 

•02 

6 

D 

3 

•55 

08 

1 

Jr 

2 

•08 


2 

Jr 

31# 

•61 

4 Mr 

1 

•14 

) • 

Au 

25 

•32 

2 

0 

23 

•39 

3 

N 

21 

•92 

5 

I) 

210 

*45 

09 

6 

Jr 

19 

•98 


1 

F 

18 

•51 

3 Mr 

20 

•04 

( 7 

8 

23 

•86 













10 













5 

8 

13 

•23 

6 0 

12 

•76 

1 

N 

11 

•29 

2 

D 

10O 

•82 

4 

Jr 

9 

•35 


5 

F 

7 

•88 

7 Mr 

9 

•41 

2 

8 

2 

•69 

4 

0 

2 

•12 

5 

0 

31 

•65 

7 

N 

30«O 

•18 

12 

1 

D 

29 

•71 

11 

3 

Jr 

28 

•25 

4 F 

26 

•78 

1 

8 

21 

*49 

3 

0 

21 

•02 

4 

N 

19 

•55 

6 

D 

19 

•08 

7 

Jr 

17 

*61 


2 

F 

16 

•14 

3 Mr 

16 

•67 

T> 

S 

9 

*86 

7 

0 

90 

•39 

1 

N 

7# 

•92 

3 

D 

7 

•45 

13 

4 

Jr 

5 

•98 


r, 

F 

4 

•51 

1 Mr 

6 

•04 

. 

Au 

30 

•22 

4 

8 

280 

•75 

6 

0 

28 

•29 

7 N 

26 

•82 

16 

2 

D 

26 

•35 

14 

3 

Jr 

24 

•88 

5 F 

23 

•41 

•> 

S 

180 

•12 

3 

0 

17 

•65 

5 

N 

16 

•18 

6 

D 

15 

•71 

1 

Jr 

14 

•24 


2 

F 

12 

•77 

4 Mr 

14 

•31 

6 

S 

7# 

*49 

1 

0 

7 

•02 

2 

N 

5 

•55 

4 

D 

5 

•08 

16 

5 

Jr 

3 

•61 


7 

F 

20 

•14 

1 Air 

2# 

•67 

3 

Au 

20 

•86 

5 

8 

25 

•39 

6 

O 

24 

•92 

1 

N 

23 

•45 

18 

2 

D 

22 

•98 

17 

4 

Jr 

210 

•51 

6 F 

20# 

•04 

2 

8 

14 

•75 

4 

0 

14 

•28 

5 

N 

12 

•81 

7 

D 

12 

•36 

1 

Jr 

10O 

•88 


3 

F 

9 

•41 

4 Mr 

10 

•94 

7 

8 

4 

•12 

1 

0 

3 

65 

3 N 

2 

•18 

4 

D 

1 

•71 

20 

6 

D 

31# 

-24 

19 

7 

Jr 

29 

•77 

2 F 

28 

•30 

6 

S 

23 

•02 

7 

0 

22 

•55 

2 N 

21 

•08 

3 

I) 

20 

•61 

5 

Jr 

19 

•14 


6 F 

17 

•67 

1 Mr 

18 

•20 

3 3 

11 

•39 

4 

0 

10 

•92 

6 N 

90 

•45 

7 

D 

8# 

•98 

21 

2 

Jr 

7 

•51 


4 F 

6 

•04 

5 Mr 

7 

•57 

7 

Au 

31 

•75 

2 

8 

30 

•28 

3 

0 

290 

•81 

5 

N 

28 

•34 


6 

D 

27 

•87 

22 

1 

Jr 

26 

•41 

2 F 

24 

•94 


9 



TABLE X- 



Com- 

2 

o 

kH 

a 

§ 

. Q*s Anom col. 6 
P 

meuoe- 

ec 

» 

x { *» Anom col. 7 

raent of 

& 

.3 

15 

§ 

Solar 

Year. 

o 

!z; 

■p 

3 Vaisakha 


a 

§ 

eft 

AD 2 

O 


+ 1 976 


Jyeshta 


■a . V 

§R % . 


3 


O 


r 

r* 


i 


4- 5906117 
4* 3-962 

Ashada 


& 

T3 


4- 38-59176 
4- 5-928 


4- 118-12C36 
4- 7-901 


Sravana Bhadrapada 


Monti 

day 

Fracti 

da 

First 

Anoi 


1 

M *3 
jj a >. 

y o ^ 

£ 3 fi 

*Zj 

g 

|1 
£ a 

Day 

33 

1 

'm 

Week- 

Month 

Day 

£ 

Week- 

Month 

Day 

I 

J* *5 
1 § 

Day 

I 

3923 879 714 21M *6562 4*81881 26-103 

822 

4 

4 Mr 26 

*47 

6 Ap 

25a 

*00 

(7 My 

24 

•53 

3 Jl 

22 

•59 

5 Au 

21 

•12 









l 2 .To 

23 

•06 







3924 880 715 HIM *9149 23-447*2 23-227 

823 

5 

3 Ap 14 

*36 

4 My 13 

•89 

6 Jo 

12 

•43 

7 JJ 

11 

•96 

2 Au 

10 

*49 

3925 881 746 21M *1736 12-55620 19*385 

824 

6 

7 Ap 2 

•73 

r 2 My 

2 

•26 

* My 

31 

*79 

6 Jo 

30 

•32 

6 Jl 

29 

•85 

3926 882 747 21M -4323 1*66470 15*543 

825 

1 

5 Mr 23 

*10 

f 6 Ap 

21 

63 

2 Jo 

19 

*69 

4 Jl 

19 

•22 

5 Au 

170 

•75 






l 1 Mv 

21 

•16 










3927 883 748 21M -6910 20 80372 13*676 

828 

2 

4 Ap 11 

*00 

6 Mv 10 . 

•53 

7 Je 

9 

*06 

1 Jl 

8 

•59 

3 Au 

?• 

•12 

3928 884 749 21M -9496 9*41246 9*834 

827 

3 

1 Mr 31 

•36 

2 Ap 

29 

*89 

4 My 

29 

•42 

6 Je 

270 

*95 

7 Jl 

27 

*49 

3929 885 750 21M *2083 28*05119 7*968 

828 

4 

7 Ap 18 

•26 

1 Mv 

17 

•79 

3 Je 

160 

•32 

4 Jl 

15 

*85 

6 Au 

14 

•38 

8930 «86 751 21M *4670 17 15961 4*126 

829 

6 

4 Ap 7 

•63 

6 My 

7 

•16 

7 Je 

6 tO 

*69 

2 Jl 

6 

•22 

3 Au 

3 

-75 

3931 887 752 21M *7257 6 26805 0*283 

830 

7 

1 Mr 27 

•99 

3 Ap 

26 

■53 

5 My 

26 

•06 

f 6 Je 

24 

•59 

2 Au 

22 

•65 












f i Jl 

24 

*12 




8932 888 753 21M *9844 24*90708 25*971 

831 

1 

7 Ap 15o 

•89 

2 My 

15a 

•42 

3 Je 

13 

•95 

5 Jl 

13 

•48 

7 Au 

12 

•01 

8933 889 754 21M *2431 14 01551 22-129 

832 

2 

6 Ap 40 

•26 

6 My 

3 

•79 

1 Jo 

2 

•32 

2 Jl 

1 

•85 

4 Jl 

31 

•33 

8984 890 755 21M *5017 3-12395 18*287 

833 

4 

2 Mr 24tO 

*63 

4 Ap 

23 

16 

j 5 My 

22 

•69 

1 Jl 

20 

*76 

3 Au 

19 

•28 • 









l 7 Je 

21 

•22 






/ 

8935 891 756 21M 7604 21 76298 16 421 

834 

5 

1 Ap 12 

*52 

3 My 

12 

•05 

4 Je 

10 

*59 

6 Jl 

10 

*12 

7 Au 

8 

*65 

8936 892 757 S2M *0191 10*87140 12*579 

835 

6 

5 Ap 1 

*89 

7 My 

1 

•42 

2 My 30 

•93 

3 Jo 

29 

*48 

5 Jl 

290 

01 

3937 893 758 21M -2773 29-51043 8*736 

836 

7 

4 Ap 19 

•79 

6 Mv 

19 

32 

7 Jo 

17 

•85 

2 Jl 

17*0 

•38 

3 Au 

15 

•91 

3938 894 759 21M -6365 18*61887 6*870 

837 

2 

2 Ap 9 

*16 

3 mV 

8 

•69 

6 Jo 

7 


6 Jl 

6 

*75 

l Au 

5 

•28 

3939 895 760 SIM *7951 7*72760 3*028 

838 

3 

6 Mr 29 

*52 

1 Ap 

28 

•05 

2 My 270 

*68, 

[ 4 Jo 

26 

•11 

7 Au 

24 

•18 

8940 896 761 22M -0539 26*36632 1*161 

839 

4 

5 Ap 17 

•42 

6 My 

160 

•95 

1 Jo 

15 

i 

*48 

[ 5 Jl 

3 Jl 

25 

15 

*65 

•01 

i Au 

13 

•54 

8941 897 762 21M *3125 15*47476 24*874 

840 

5 

2 Ap 5 

*79 

4 My 


•32 

, 5 Jo 

3 

*85 

7 Jl 

3 

•38 

1 Au 

1 

•91 

8912 898 763 21M *5712 4*58319 21*032 

841 

7 

7 Mr 26 

•15 

1 Ap 

24a 

•69 

3 Mv 24 

•22 

6 Jl 

22 

•28 

7 Au 

20 

•81 









U Jo 

22 

•75 







894 3 899 764 21M *8299 23 22222 19*176 

842 

1 

6 Ap 14 

*05 

7 My 

IS 

•58 

2 Jo 

12 

•11 

3 Jl 

11 

•64 

6 Au 

10 

•17 

8944 900 765 22M *0885 12*33066 15*323 

843 

2 

3 Ap 3 

*42 

4 Mv 

2 

•95 

6 Je 

1 

•48 

1 Jl 

1 

•01 

2 Jl 

30 

•54 

3945 901 766 21M *8472 1*43909 11*481 

844 

3 

7 Mr 22 

*79 

( 2 Ap 

21 

*32 

5 Je 

19 

•38 

6 Jl 

18 

•91 

1 Au 

17 

.44 






3 Mv 20 

*85 










8946 902 767 21M *6059 20*07811 9*615 

845 

5 

6 Ap 10 

*68 

1 Mv 

10 

-Si 

2 Je 

8 

*75 

4 Jl 

80 

•28 

5 Au 

6a 

•81 

8947 903 768 21M *8646 9*18655 5*773 

846 

C 

4 Mr 31 

*05 

6 Ap 

29 

•58 

7 My 29 

*11 

1 Jo 

270 

64 

3 Jl 

27 

•17 

394 8 904 769 22M *1233 27*82557 3*906 

847 

7 

2 Ap 18 

*95 

4 Mv 18 

•48 

6 Je 

170 

*01 

7 Jl 

16 

•54 

2 Au 

15 

•07 

8919 905 770 SIM 3819 16*93401 0*064 

848 

1 

7 Ap 7 

•32 

l My 

6 

•85 

3 Je 

5. 

•38 

4 Jl 

4 

•91 

6 Au 

3 

*41 

3950 906 771 21M -6106 6*04245 23-770 

849 

3 

4 Mr 27 

*68 

6 Ap 

260 

•21 

7 My 25 

*74 I 

’ 2 Je 

24 

*27 

5 Au 

22 

•34 












3 Jl 

23 

•81 




896 1 907 7 7 2 21M *8993 24*68146 21 910 

850 

4 

8 Ap 150 

*58 

6 My 

16 

•11 

6 Jo 

13 

•64 

1 Jl 

13 

17 

2 Au 

11 

•70 

3952 908 778 22M *1580 13*78990 18*068 

851 

5 

7 Ap 4*0 

*95 

2 Mv 

4 

•48 

4 Je 

3 

*01 

5 Jl 

2 

•54 

7 Au 

1 

•07 

8953 909 771 21M *1167 2*89834 14*226 

852 

6 

5 Mr 24 

•3i 

6 Ap 22 

•85 

(1 My 

22 

•38 

4 Jl 

20 

•44 

5 Au 

18 

•97 

8954 910 775 21M *6763 21*53736 12*359 

853 

1 

4 Ap 12 

•21 

5 My 

11 

•74 

l 2 Jg 

7 Je 

20 

10 

*91 

•27 

1 Jl 

9 

•80 

3 Au 

80 

•33 

8955 911 776 21M -9340 10*64580 8-517 

854 

2 

1 Ap 1 

•58 

3 My 

1 

*11 

4 My 

30 

*64 

6 Je 

29 

•17 

7 Jl 

280 

•70 

3956 912 777 22M *1927 29-28482 6-651 

855 

3 

7 Ap 20 

*48 

2 Mv 20 

*01 

3 Je 

18 

•54 

5 Jl 

18 

*07 

6 Au 

16 

•60 

8967 913 778 21M *4514 18-39326 2-809 

856 


4 Ap 8 

*84 

6 My 

8 

*37 

7 Je 

60 

*91 

2 Jl 

6a 

•14 

3 Au 

4 

•97 

8958 914 779 SIM '7101 7*50169 26*521 

857 

6 

2 Mr 29 

•21 

3 Ap 

27 

.74 

5 My 

270 

*27 j 

6 Jo 

26 

•80 

2 Au 

23 

•86 

8959 915 780 91M -9687 26*14066 24 655 

858 

7 

1 Ap 17 

•11 

2 My 

160 

64 

4 Je 

15 

*17 

1 Jl 

5 Jl 

25 

14 

•33 

•70 

7 Au 

13 

•2J 

8960 916 781 22M -2274 16*24976 20*813 

859 

1 

6 Ap 6 

*48 

7 My 

6# 

*01 

1 Jo 

4 

•54 

3 Jl 

4 

•07 

4 Au 

2 

•60 

8961 917 782 21M -4861 4*35759 16*970 

860 

2 

2 Mr 250 

*84 

4 Ap 

24 

*37 

f 5 My 23 

*90 

1 Jl 

21 

•97 

3 Au 

20 

*50 









l 7 Je 

22 

•43 








N B.—For Surja Siddhanta figured for A.D. 600 to A.D. 990 see pages 76—79 below. 











Ai?ya Siddhanta. 

+ 147-65a93 + 17718363 4- 206-71411 + 236-24470 

+ 0-380 + 11-866 + 13-832 + 16-808 

Asvina Kartika Margasira Pauaha 


A D. 


+ 26577529 
+ 17‘7 84 


<SL 


+ 206-30588 { JgJgg 

+ 19-700 

Magha A.D. Phaiguna Chaitra 


•5* 

5 5 
s § 

is a 


a 

ft 


cfl 

£ 


J 5 

8 g 

ts a 


& 

5 6 

I g 

is a 


6* 

Q 


•f 3 a 
i *8 
£ £ a 


& 

ft 


G 

O 

'■C 

o 

a 




a 

© 

k, 

05 

3 5 

g 

« 

& 

3 5 

>. 8 

8 g £> 

rt 

8 g 

^ +, 
ft £ 

Ss s £ 

£ 

fc= a 


S' 

ft 


6 S 

19 

•65 

1 0 

19C ’18 

2 N 

17 

•71 

4 D 

17 

•24 

23 

5 Jr 

15 

*27 


7 F 

U 

•30 

1 Mr 

15 

*83 

4 8 

90 

•02 

6 0 

8# -55 

7 N 

7 

•08 

1 D 

6 

•61 

24 

3 Jr 

5 

•14 


4 F 

3 

•67 

0 Mr 

40 

•20 

1 Au 

2*o 

•38 

2 B 

26# *91 

4 0 

26 

•45 

6 N 

24 

•98 


7 D 

24 

•51 

25 

2 Jr 

23 

•04 

3 F 

210 

•67 

7 8 

16 

•2* 

1 0 

15 -81 

3 N 

14 

•34 

4 D 

13 

*87 

26 

6 Jr 

12 

•40 


7 V 

10 

•93 

2 Mr 

12 

•47 

4 8 

5 

•65 

6 0 

5 -18 

7 N 

3 

•71 

2 D 

3 

•24 

27 

3 Jr 

lo 

•77 


5 Jr 

31 

•30 

6 Mr 

1 

•83 

(2 Au 

26 

•02 

5 0 

24 -08 

6 N 

22 

•61 

1 I) 

220 

•14 

28 

2 Jr 

20 

*67 


4 F 

19 

•20 

5 Mr 

19 

•73 

( 3 8 

1 8 

24 

12 

•65 

•91 

2 0 

12 *44 

4 N 

10 

•97 

5 D 

ICO 

•51 

29 

7 Jr 

9 

•04 


1 F 

7 

•57 

3 Mr 

9 

•10 

r> s 

*> 

•28 

6 0 

1 -81 

1 0 

31 

•34 

2 N 

29# 

•87 


1 D 

29 

•40 

30 

5 Jr 

27 

•93 

7 F 

26 

*46 

4 S 

21 

•18 

5 0 

200 -71 

7 N 

19 

•24 

1 D 

18 

•77 

31 

3 Jr 

17 

•30 


5 V 

15 

•83 

6 Mr 

17 

*36 

1 8 

10 

•56 

3 0 

10o -08 

4 N 

8 

•61 

6 D 

8 

•14 

32 

7 Jr 

6 

*67 


2 V 

5 

•20 

3 Mr 

5 

•73 

& Au 

29 

•91 

7 8 

280 '41 

1 0 

27 

•97 

3 N 

26 

•50 


5 I) 

26 

•03 

33 

6 Jr 

24 

•57 

1 F 


•10 

4 S 

17# 

•81 

6 0 

17 -34 

7 N 

15 

•87 

2 D 

15 

•40 

34 

3 Jr 

13 

•93 


5 F 

120 

•46 

6 Mr 

13# 

•99 

2 8 

7# 

•18 

3 0 

6 *71 

5 N 

5 

•24 

6 D 

4 

•77 

35 

1 Jr 

3 

•30 


2 F 

lo 

•83 

4 Mr 

3# 

•36 

6 Au 

27 

*54 

1 S 

26 *07 

2 0 

25 

•61 

4 N 

24 

•14 


6 D 

23 

•67 

36 

7 Jr 

220 

•20 j 

[1 F 

20 

*73 



















1 

1 3 Mr 

21 

•26 

5 8 

14 

•44 

6 0 

13 -97 

1 N 

12 

•50 

3 D 

12 

•03 

37 

4 Jr 

10 

•56 


6 V 

9 

•09 

7 Mr 

10 

•63 

2 8 

3 

•83 

4 C) 

3 -34 

5 N 

i 

•87 

7 D 

1 

•40 


1 D 

30# 

•93 

38 

3 Jr 

29 

•46 

4 F 

27 

•99 

1 S 

22 

•71 

3 0 

22 -24 

4 JS 

200 

•77 

6 I) 

20 

•30 

39 

7 Jr 

18 

•83 


2 F 

17 

•36 

3 Mr 

18 

•89 

6 S 

12 

•07 

7 0 

11 *60 

2 N 

10O 

•13 

3 D 

9 

•67 

40 

5 Jr 

8 

•20 


6 F 

6 

•73 

1 Mr 

7 

•26 

3 Au 

31 

•41 

4 S 

29 *97 

6 0 

29tO ’60 

1 N 

28 

•03 


2 D 

27 

•66 

41 

4 Jr 

26 

•09 

5 F 

24 

•62 

2 8 

19 

•34 

3 O 

18# ’87 

5 N 

17 

•40 

6 D 

16 

•93 

42 

1 Jr 

15 

•46 


2 F 

13 

•99 

4 Mr 

150 

•62 

6 8 

80 

•71 

1 0 

8 *24 

2 N 

G 

•77 

4 D 

6 

•30 

43 

5 Jr 

4 

•83 


7 F 

3 

•36 

1 Mr 

4*0 '8'J 

4 Au 

29#Q -07 

5 8 

27 -GO 

7 0 

27 

•13 

1 N 

25 

•66 


3 D 

25 

•19 

44 

4 Jr 

23 

•73 

6 F 

22# 

•26 

2 8 

15 

•97 

4 0 

15 *50 

6 N 

H 

03 

7 D 

13 

•56 

45 

2 Jr 

120 

•09 


3 F 

10# 

*62 

5 Mr 

12 

*15 

7 8 

5 

•34 

1 0 

4 -87 

3 N 

3 

•40 

4 D 

2 

•93 

46 

6 Jr 

lo 

•46 


7 Jr 

30 

•99 

2 Mr 

1 

•62 

| 4 Au 

25 

•70 

7 0 

23 *77 

2 N 

22 

•30 

3 D 

21#0 

•83 

47 

5 Jr 

20 

•36 


6 V 

18 

•89 

1 Mr 

20 

*42 

l 6 b 

24 

•23 




















3 8 

13 

•60 

6 0 

13 *13 

G N 

11 

•66 

1 D 

11 

•19 

48 

2 Jr 

9 

•72 


4 F 

8 

•25 

5 Mr 

8 

•79 

7 8 

1 

•97 

2 0 

1 *50 

4 0 

310 

•03 

5 N 

29 

•56 


7 1) 

29 

•09 

49 

1 Jr 

27 

•62 

3 F 

26 

•16 

G 8 

20 

*87 

1 0 

20o *40 

2 N 

18 

•93 

4 D 

18 

*46 

50 

5 Jr 

16 

•99 


7 F 

15 

•52 

2 Mr 

17 

05 

4 8 

10 

•23 

5 0 

9tO *76 

7 N 

8 

•29 

1 D 

7 

•83 

51 

3 Jr 

6 

•36 


4 F 

4 

•89 

6 Mr 

6 

•42 

1 Au 

30 

•GO 

3 8 

29 -13 

4 0 

28 

•60 

6 N 

27 

•19 


7 D 

26 

*72 

52 

2 Jr 

25 

•26 

3 F 

230 

•78 

7 8 

17 

•50 

2 0 

17 *03 

3 N 

15 

•56 

5 D 

15 

•09 

53 

6 Jr 

13 

•62 


1 F 

120 

•15 

2 Mr 

13 

•68 

4 S 

6# 

•87 

6 0 

6 -40 

7 N 

4 

•93 

2 D 

4 

•46 

54 

3 Jr 

2 

•99 


5 F 

i#o M 

7 Mr 

3 

•05 

2 Au 

27 

•23 

3 8 

25 *76 

5 0 

25 

•29 

6 N 

23 

•82 


1 D 

23 

•35 

55 

2 Jr 

21 

•89. i 

(4 F 

20 

*42 




















5 Mr 

21 

•95 

1 8 

15 

•13 

2 0 

14 -66 

4 N 

13 

•19 

5 I) 

12 

•72 

56 

7 Jr 

11 

•25 


1 F 

9 

•78 

3 Mr 

10 

*31 

5 8 

3 

•50 

7 0 

3 -03 

1 N 

1 

•56 

3 D 

10 

•09 


4 D 

30# 

•62 

67 

6 Jr 

29 

•18 

7 F 

27 

•68 

4 8 

22 

*39 

5 0 

21 -93 

7 N 

200 

•46 

1 D 

19 

•99 

58 

3 Jr 

18 

•52 


6 F 

17 

•05 

6 Mr 

18 

•58 

1 S 

11 

•76 

3 0 

11 *29 

4 N 

90 

•82 

6 D 

9 

•35 

59 

7 Jr 

7 

•88 


2 F 

6 

•41 

3 Mr 

7 

•95 

G 8 

1 

■13 

7 8 

30 -66 

2 0 

30 

•19 

3 N 

28 

•72 


5 D 

28 

•25 

60 

6 Jr 

26 

•78 

1 F 

25 

•31 

6 8 

190 

•03 

G 0 

18a *56 

1 N 

17 

•09 

2 D 

16 

•62 

61 

4 Jr 

15 

•15 


5 F 

13 

•68 

7 Mr 

15#0 

•21 




TABLE X- 


Com¬ 
mence 
^ ment of 

g. X <i So!ar 


a (3 Ycar - 


ce 

W 


SR g . 

^ :R 
S3 -*r *9 

S3 2 ^ 
a” £ 


a 

QJ 


£ 

v 

X 


J 

8 

a 


A.D. - 


•a 

a 

o 

a 

< 


8966 921 786 21M *6208 19*85251 
3906 922 787 21M *7795 8*90095 


3973 929 794 2lM *5903 21*31175 

3974 930 795 21M *8490 10*42019 


3981 937 802 21M 

3982 938 803 21M 


3992 948 813 22M *5052 21*08615 

3993 949 814 21M *7639 10*19459 


©*b Anom col. 6 + 29*53069 4- 59*06117 

<JtlK 

( ’8 Anom col. 7 + 1 976 4* 3*962 

Yaisakha Jyeshta Aahada 


3962 918 783 21M *7448 22*99662 15*101 861 

3963 919 784 2*2M *0035 12*10505 11*262 862 

3964 920 785 22M *2621 1*21348 7*119 863 


6*553 864 

1*711 865 


3967 923 7 88 22M *0382 27*59996 27*399 866 
3908 924 789 22M *2969 10*70841 23*557 8 67 
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17080 

848 

8949 

799 

3000 

5 

21M ‘7296 
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12-8069 

15*622 

893 

3994 

5 

22M *0527 

21M 

•3736 

1-4152 
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4084 1640 1505 28M *5946 14*2966 25*922 1 58 3 3 6 Ap 11 

4686 1641 1606 27M *8534 3*4069 22 079 1584 4 3 Mr 31 

4080 1042 1507 28M *1121 22*0467 20 212 1585 6 2 Ap 193 

4687 1643 1508 26M *3709 11*1540 16*370 1686 7 6 Ap 8 

4688 1644 1609 28M *6296 0*2623 12*527 1 587 1 (3 Mt 28 

I 5 Ap 27 

4689 1645 1510 27M *8884 18*9012 10*660 1 58 8 2 2 Ap 16 

4690 1646 1611 28M *1471 8*0096 6*817 1589 1 7 Ap 5 

4691 1647 1512 28M *4059 26*6484 4*951 169 0 5 6 Ap 24 

4692 1648 1613 28M *6647 15*7567 1*108 1 59 1 6 3 Ap 13 

4693 1649 1514 27M *9234 4*8350 24*820 1 592 7 7 Ap 1 

4694 1660 1515 28M *1822 23*5039 22*963 1 69 3 2 6 Ap 20 

4695 1651 1516 28M *4409 12*6122 19*110 1694 3 4 Ap 100 

4696 1652 1517 2831 *6997 1*7205 15*268 1695 4 1 Mr 30.*) 

4697 1653 1618 27 M *9684 20*3594 13*401 169 6 5 7 Ap 17 

4698 1664 1619 23M *2172 9*4677 9*568 1597 7 4 Ap 6 

4699 1656 1620 28M *4769 28*1066 7*691 1698 1 # Ap 25 
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Distance of Sun from the Moon’s Node at the Commencement of each Solar Year. 
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Moon's Node at the Commencement of each Solar Year. 

Increase for Odd Years. 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
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The Canons of Eclipses. 
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XI — LONGEST INTERVAL IN DAYS FROM NEW-MOON TO ENDING 

!The largest correction is—2*20890 tor 
NAKSHATRAS. 
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3 23*3930 

4 24*9050 
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3 21-6841 

4 22*6960 
6 23-7080 
6 24-7199 


4 20*4871 

5 21*4990 

6 *22*5110 

7 23*5229 

8 24*6348 


6 20*3020 

7 21*3140 

8 22*3259 

9 23*3378 
10 24*3497 


9 21*1281 
10 22*140b| 
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12 24 1646 

13 25*1766 
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26 25*4602 

26 26*4721 

27 27*4840 


1 26*2870 

2 27*2990 

3 28-3109 


3 26*1020 

4 27*1139 
6 28*1258 


6 25-9169 

6 26-9288 

7 27*9407 


7 25*7818 

8 26*7437 

9 2 7*7656 


9 25*5407 

10 26*5586 

11 27*5705 


41 25*3616 

12 26*3735 

13 27*3854 


14 26*1884 

15 27 2001 

16 28*212;- 


?famea of Yogas. 

1 28*4960 

2 29-5079 

4 29*3228 

6 29*1377 

8 28-»26 10 28-7675 

YOGAS- 

12 28-6824 

14 28*3974 

15 29*4093 

17 29-2242 

i 

Vaulhriti 

M1 

... 27 0*3021 

5 0*8992 

9 0*5548 

13 0*2104 

18 0*3075 

22 0*4631 

26 0*1187 

4 0-716? 

Vishkamba 

... 

... 1 1*2436 

0 1*8407 

10 1*4963 

14 1*1619 

19 1*7490 

23 1*4046 

27 10601 

6 1*6672 

Priti ... 


... 2 2*1851 

7 2*7822 

11 2-4378 

16 2*0934 

20 2-6905 

24 2-3460 

1 20010 

6 2-598; 

Aynshruat 

... 

... 3 3*1260 

8 3*7237 

12 3-3793 

16 3 0349 

21 3*6319 

25 3 2875 

2 2*9431 

7 3*640- 

Saubhagya 

... 

... 4 4*0681 

9 4-6652 

13 4-3208 

17 3*9764 

22 4*6734 

26 4-2290 

3 3-8846 

8 4*431? 

fc’obhana 


... 5 5.0096 

10 5*6067 

14 6-2623 

18 1*9178 

23 5*5149 

27 5*1705 

4 4*8261 

9 5 423- 

Atigandu 


... 6 5*9611 

11 6*6482 

16 6*2037 

19 6*8693 

24 6*4564 

1 6*1120 

5 6*7676 

10 6*364? 

Snkarman 

, „ 

... 7 6*8926 

12 7*4896 

16 7*1452 

20 6*8008 

25 7-3979 

2 7*0535 

6 6*7091 

11 7-306: 

Dhriti 

... 

... 8 7*8341 

13 8*4311 

17 8-0867 

21 7*7423 

26 8-3394 

3 7*9950 

7 7-6606 

12 8-2.17; 

Sula ... 

... 

... 9 8*7755 

14 9*3726 

18 9-0262 

22 8-6838 

27 9*2809 

4 8*9365 

8 8-5921 

13 9*189J 

Ganda 


... 10 9*7170 

16 10-3141 

19 9-9697 

23 9*6263 

1 10*2224 

5 9-8780 

9 9-5335 

14 10-130# 

Vriddhi 


... it 10653! 

16 11*2556 

20 10*9112 

24 10*5668 

2 11*1639 

6 10*8194 

10 10-4750 

15 11*072) 

Dhruva 

... 

... 12 11*6000 

17 12*1971 

21 11*8527 

25 11*5083 

3 12*1063 

7 11*7609 

11 11*4165 

16 12-0lSt 

Vyaghata 

... 

... 13 12*5415 

18 13*1386 

22 12*7942 

26 12*4498 

4 13*0468 

8 12*7024 

12 12-3680 

17 12 955) 

Bfarshana 


... 14 13*4830 

19 14*0800 

23 13*7857 

27 13*3912 

5 13 9813 

9 13-6489 

13 13*2995 

18 13*8961 

Vajjra 

Siddhi 


... 15 14*4215 

20 16*0216 

24 14-6771 

1 14*3327 

6 14*9298 

10 14*5854 

14 14-2410 

19 14*838) 

... 

... 16 15*3660 

21 15*9630 

26 16*6180 

2 15*2742 

7 15-8713 

11 15*5269 

15 15*1825 

20 15*779( 

Vyatipata 

Vanyas 

••• 

... 17 16*3075 

22 16-9045 

26 16*5601 

3 16*2157 

8 16*8128 

12 16*4681 

16 161240 

21 16 721) 

... 

... 18 17*2489 

23 17*8460 

27 17*5016 

4 17*1572 

9 17-7643 

13 17*4099 

17 17*0656 

22 17*662f 

Parigha 

... 

... 19 18*1904 

24 18*7875 

1 18*4431 

6 18*0987 

10 18*6968 

14 18*3514 

18 18*0070 

23 18604( 

Siva ... 


... 20 19*1319 

26 19-7290 

2 19 3846 

6 19*0402 

11 19-6373 

15 19*2929 

19 18-9484 

24 19*645c 

Siddha 

... 

... 21 20*0734 

26 20-6705 

3 20*3261 

7 19*9817 

12 20-6788 

16 20*2343 

20 19*8899 

25 20*4871, 

Sadhya 

... 

... 22 21*0149 

27 21-6120 

4 21*2676 

8 20*9232 

13 21-5202 

17 21*1758 

21 20 8314 

2 6 21*4287 

Subha 

... 

... 23 21*9564 

1 22*5635 

6 22 2091 

9 21*8647 

14 22*4617 

18 22-1173 

22 21*7729 

27 22-370< . 

Sukla 

... 

... 24 22*8979 

2 23-4950 

6 23*1606 

10 22*8061 

16 23*4032 

19 23-0588 

23 22.7144 

1 33*8116 j 

Brahman 


... 26 23*8394 

3 24-4665 

7 24*0920 

11 23*7476 

16 24 3447 

20 24-0003 

24 23-6559 

2 24-2530 1 

Indra ... 


... 26 24 7809 

4 25-3780 

8 26* 0336 

12 24*6891 

17 25-2862 

21 24*9418 

25 24*6974 

3 25*1946 V 

Vaidhriti 


... 27 26*7224 

1 26*0638 

2 27*6053 

3 28*5468 

4 29*4883 

6 20-3194 

6 27*2609 

7 28*2024 

8 29*1439 

9 25*8760 

10 26*9165 

11 27*8580 

12 28*7995 

13 25*6306 

14 26*5721 

15 27*5136 

16 28*4551 

17 29 3966 

18 26-2277 

19 27*1692 

20 28*1107 

21 29*0522 

22 25*8638 

23 26*8248 

24 27*7663 

2 5 28-7078 

26 ‘25*5389 

27 26-4804 

1 27*4219 

2 28*3638 

3 29*3048 

4 261360I 

5 27-07741 

6 28*018lf 

7 28*960-1 



iXJtt NAKSHATRA and yoga 

14036 for Yogas.] 

NAKSHATRAS. 
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Tausha 
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~'r+ {rt 

«Jf 

I* 
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XI 

Ordinarily 

Phalguna 

18 

0*7055 

20 

0*5204 

22 

0*3353 

19 

1*7174 

21 

1*6323 

23 

1*3473 

20 

2*7293 

22 

2*5443 

24 

2-8592 

21 

3-7413 

23 

35562 

25 

3-3711 

22 

4*7532 

24 

1*5682 

26 

4*3830 

*33 

5*7651 

26 

5*5800 

27 

6*3949 

24 

6*7770 

26 

6*6919 

1 

6*4068 

26 

7-7889 

27 

7*6038 

2 

7*4187 

28 

8*8008 

1 

8*6167 

*3 

8*4307 

27 

I 

9*81? 7 

2 

9*6277 

4 

9*4426 

1 

10-8247 

3 

10*6896 

5 

10*4546 

2 

11-8366 

4 

11*6616 

6 

11-1664 

3 

12-8485 

5 

12-0634 

7 

12*4783 

4 

13-8604 

6 


8 

13*4902 

5 

14*8723 

7 

14*6872 

9 

14*6021 

6 

15-8842 

8 

150991 

10 

15*5141 

7 

16-8961 

9 

16*7111 

11 

16*5260 

8 

17-9081 

10 

17*7230 

12 

17*5379 

9 

18*9200 

11 

18*7349 

13 

18*5498 

10 

19-9319 

12 

19-7463 

14 

19*5617 

11 

20*9438 

13 

20*7587 

15 

20*5736 

12 

21-9557 

14 

21*7706 

16 

21*5855 

13 

22*9676 

16 

22*782,3 

17 

22*5975 

14 

23*9795 

16 

23*7946 

18 

23*6094 

16 

24*9915 

17 

24-8064 

19 

24*6218 

16 

26*0034 

18 

25-8183 

20 

25*6332 

17 

27*0153 

19 

26*8302 

21 

26*6451 

18 

28*0272 

20 

278421 

22 

27*0570 

19 

29*0391 

21 

28*8540 

23 

28*6689 


a 

9 

10 

11 

12 


03713 

1*3128 

2*2513 

3*1968 

4*1373 


12 

13 

14 

15 

16 


0 * 0201 ) 

0*9684 

1*9099 

3*7929 


O 5*32 

w Q&< 
U 2 


24 

25 

26 
27 

1 


0*1503 

1*1622 

21741 

3*1860 

4*1979 


YOGAS 

17 0*6240 

18 1*6665 

19 2*6070 

20 3*4485 

21 4*3900 


21 

22 

23 

24 

25 


27 

1 

2 

3 

4 


•2$ 

* o « 

3 ** S 

*Sjf 

13. 

0*9771 
1*9890 
3*0009 
4*0128 
6 0247 


2 5*2098 

3 6*2217 

4 7*2337 

5 8 2456 

6 9*2575 

7 10*2694 

8 11*2813 

9 12*2932 

10 13*3051 

11 14*3171 

12 15*3290 

13 16*3409 

14 17*3528 
16 18*3647 

16 19*3766 

17 20*3885 

18 21*4005 

19 22 4124 

20 23 4243 

21 24*4362 

22 25*4481 

23 26*4600 

24 27*4719 

25 28-4839 

26 29*4958 


0*2796 

1*2211 

2*1626 

3*1041 

4*0465 


6 6*0367 

6 7*0486 

7 8*0605 

8 9*0724 

9 10*0843 

10 11*0962 

11 12*1081 

12 13*1201 

13 14*1320 

14 15*1439 

15 16*1558 

16 17*1677 

17 18*1796 

18 19*1915 

19 20*2035 

20 21 2154 

21 22*2273 

22 23*2392 

23 24*2511 

24 25*2630 

25 26*2749 

26 27*2869 

27 28*2988 
1 29*3107 


26 0 8767 

27 1*8182 

1 2 7596 

2 37011 

3 4*6426 


annual correction 

Argument : — Date of appearance of 1st New-Moou 
•Solar Year according to Table X. 



NAKSHATRAS. 


Arg. Corm. Arg* Corrn. Arg. Conn. Arg. Corrn. Arg. Conu. 


1 *07480 

2 *14960 

3 *22440 

4 *29920 

5 *37400 

6 *44880 

7 *52361 

8 *59841 

9 *67321 

10 *74801 

11 *82281 

12 *89761 

13 * 97241 

14 1*04721 

15 1*12201 

16 1*19681 

17 1*27161 

18 1*34641 

19 1*42121 

20 1*49602 

21 1*57082 

22 1*64562 

23 1*72042 

24 1*79522 

25 1*87002 

28 1*94482 

27 2*01962 

28 2*09442 

29 2*16922 


1 0*13919 

2 0*27838 

3 0*41757 

4 0*65676 

5 0 69595 


•0 1 00075 
.02 00150 
•03 *00224 
*04 *00299 
•06 *00374 

•06 *00449 
•07 *00524 
•08 .00598 
*09 *00673 
•lO *00748 

•11 *00823 
•12 *00698 
•13 -00972 
•14 *01047 
•16 *01122 

•16 *01197 
•17 *01272 
•18 01346 
•19 *01421 
*20 *01496 

•21 -01571 
•22 *01646 
•23 *01720 
*24 01795 
•25 *01870 

*26 *01945 
*27 * 02020 
•28 *02094 
•29 *02169 


•01 *00)39 
•02 *00278 
•03 -00417 
•04 *00567 
•05 *00696 


•30 -02244 
•31 *02319 
•32 *02394 
•33 *02468 
•34 *02543 

•35 *02618 
•36 *02693 
•37 *02768 
•38 *02342 
•39 *02917 

•40 *02992 
•41 *03067 
•42 *03142 
•43 03216 
•44 *03291 

•45 *03366 
•46 *03441 
•47 *03516 
*48 *03690 
*49 -03665 

.50 *03740 
•51 *03815 
•62 *03890 
•63 *03964 
•64 *04039 

.55 *04114 
.56 04189 
.57 *04264 
.68 *04338 

YOGAS. 

•30 CHI76 
*31 04315 
*32 04)54 
*33 0451*3 
*34 *04732 


*59 *04413 
*60 *04488 
*61 04663 
*62 *04638 
*63 *04712 

•64 *04787 
*65 *04862 
•66 *04937 
*67 *05012 
•68 *05086 

*69 -05161 
•70 05236 
•71 *05311 
•72 06386 
•73 *05460 

*74 *05535 

•75 *06 !<» 
•76 05685 
•77 05760 
•78 05834 

•79 -05909 
•80 *05984 
*81 *06059 
*82 *06134 
•83 06208 

*84 *06283 
•85 *06358 
*86 06433 
•87 *06508 


•59 *08212 
*60 *08351 
•61 *08491 
*62 *08630 
*63 *08769 


•88 *06582 
*89 *06657 
•90 *06732 
•91 *06807 
•92 *06862 

•93 *06966 
*94 *07031 
*95 *07106 
*96 07181 
*97 07256 

*98 *07330 
•99 *07405 


•88 *12249 
•89 12388 

•90 *12527 
•91 *12666 
•92 *12806 


13 5*0788 

14 6*0203 

15 6*9618 

16 7*9032 

17 8*8447 


17 4*7344 

18 5*6759 

19 6*6173 

20 7*5588 
2 1 8*5008 


22 6*3314 

23 6*2729 

24 7-2144 

25 8-1569 

26 9*0974 


26 4*9870 

27 5*9285 

1 6*8700 

2 7*8115 

3 8*7530 


4 5-5841 

5 6*5256 

6 7*4671 

7 8*4086 

8 9*3501 


6 0*83514 

7 0*97433 

8 1*11352 

9 1*25271 
10 1*39190 


•06 -C0835 
-07 -00974 
•08 *01113 
•09 *01253 
•10 -01392 


•35 *04872 
•36 *05011 
•37 *05150 
•38 *05289 
*39 06428 


•64 *08908 
*65 *09047 
•68 *09186 
*67 *09326 
68 *09465 


•93 *12945 
•94 *13034 
•95 *13223 
9G 13362 

97 *13601 


18 9*7862 

19 10*7277 

20 11*6692 

21 12*6)07 

22 13*5522 


22 9*44)8 

23 10*3833 

24 11*3248 

25 12 2663 

26 13*2078 


27 10*0369 

1 10-9804 

2 11*9219 

3 12*8634 

4 13-8048 


4 9*6945 

5 10*6360 

6 11*5775 

7 12-5189 

8 13*4604 


9 10*2916 

10 11-2330 

11 12*1745 

12 13* 1160 

13 14 0675 


11 1-53109 *11 

12 1*67028 *12 

13 1*80947 -13 

14 L* 94860 *14 

15 2*08785 *16 


•01530 *40 *06568 
•01070 *41 05707 
•01809 *42 *06846 
•01949 *43 -05985 
*02088 -44 *06124 


•69 *09604 -98 *13641 
*70 *09743 -99 13780 
•71 *09882 
*72 *10022 
•73 *10161 


23 14*4937 27 14*1493 

24 15*4352 1 15*0907 

26 16 3706 2 16*0322 

26 17 3181 3 16*9737 

27 18*2596 4 17-9152 


5 14*7463 

6 15*6878 

7 10*6293 

8 17*5708 

9 18*5123 


9 14*4019 14 14-9990 

10 15*3434 15 15*9405 

11 16*2849 16 16*8820 

12 17-2264 17 17*8235 

13 18T679 18 18*7650 ! 


16 2-22704 

17 2*36623 

18 2-50512 

19 2*64461 

20 2*78380 


•16 -02227 
•17 *02366 
•18 *02605 
•1© *02645 
•20 .02784 


•45 *06263 
•46 *06403 
•47 -06542 
•48 *06681 
•49 *06820 


•74 *10300 
•75 *10439 
•76 *10578 
•77 *10798 
•78 *10851 


1 19*2011 

2 20*1426 

3 21*0841 

4 22*0256 

5 22*9671 

6 23*9086 

! 7 24*8501 

8 25*7915 

9 26*7330 

10 27*6745 

11 28*6160 


5 

18*8567 

10 

19*4538 

6 

19*7982 

11 

20*8953 

7 

20*7397 

12 

21*3368 

8 

21*6812 

13 

22-2783 

9 

22*6227 

14 

23*2197 

10 

23*5646 

15 

24*1612 

11 

24*5056 

18 

25*1027 

12 

25*1471 

17 

26*0442 

13 

26-8886 

18 

26*9867 

14 

27*3301 

19 

27*9272 

15 

28-2716 

20 

28*8687 

16 

29-2131 




14 19*1094 

19 

19*7065 

15 20*0509 

20 

20*647? 

16 20*9924 

21 

21*5894^ 

17 21*9338 

22 

22*6309 

18 22-8753 

23 

23*4724 

19 23-8168 

24 

24*4139 

20 24*7583 

25 

25*3554 

21 25*6991) 

26 

26*2969 

22 26*6413 

27 

27*2384 

23 27*6828 

1 

28*1799 

24 28*5243 

2 

29*1214 

36 29-4G58 




2 1 2*92299 

22 3*06218 

23 3*20137 

24 8*34056 
26 3*47975 

26 3*61891 

27 3*75813 

28 3*89732 

29 4*03651 


•21 -02923 
•22 *03068 
•23 *03201 
*24 -03340 
•25 *03480 

•26 *03619 
27 -03758 
•28 -03897 
•29 *04036 


•60 *06959 
*61 *07098 
*62 *07238 
•63 *07377 
•64 *07516 

•65 *07655 
•66 -07795 
•67 *07934 
•53 *08073 


*79 *10996 
•80 *11135 
•81 *11274 
•82 *11413 
•83 11553 

•84 *11692 
•85 *11831 
•86 *11970 
•87 *12109 


















& 

TABLE XI-A. LONGEST INTERVAL IN DAYS, GHATIKAS AND 



The largest correction for 
NAKSHATKAS. 



u 

9 

ffai 

Ordinarily 

Names of Nakshatras. 

t 

o 

Vaisakha 



I 

d. g. p. 

Revati 

... 27 

0 9 45 

Asvini 

... 1 

1 10 28 

Bharani 

... 2 

2 11 10 

Krlttika {Tamil KiruttigaD ... 

... 3 

3 11 53 

Rohini 

... 4 

4 12 36 

Mirgasira {Tamil Mirugasiram) ... 

... 5 

5 13 ID 

Ardhra {Tamil arudra or Tiruvadirai) 

... 6 

6 14 2 

PimarvaHu 

... 7 

7 11 45 

Pushya {Tamil Pusam) 

... 8 

8 15 28 

AsWha {Tamil Ayilyara) 

... 9 

9 16 11 


& 

Ordinarily 

b 

Q) 

Ordinarily 

© 

Ordinarily 

u 

9 

Ordinari). 



TJ 




ns 


M 

o 

Jyeshta 

U 

O 

Ashada 

o 

Bravana 

u 

O 

Bhadrapada 


II 


III 


IY 


Y 


a. g . p. 


d. g. p. 


d. g. p. 


d. g. p. 

3 

0 59 21 

5 

0 45 15 

7 

0 37 8 

9 

0 26 2 

4 

2 0 4 

6 

1 48 68 

8 

1 37 61 

10 

1 26 45 

5 

3 0 47 

7 

2 49 41 

9 

2 38 84 

11 

2 27 26 

6 

1 1 30 

8 

3 50 23 

10 

3 39 17 

12 

3 28 11 

7 

f. 2 13 

9 

•1 51 7 

11 

4 40 0 

13 

4 28 54 

8 

*6 2 56 

10 

5 51 49 

12 

5 40 43 

14 

5 29 37 

9 

7 3 39 

11 

6 62 32 

13 

6 41 26 

15 

6 30 20 

10 

8 4 21 

12 

7 63 16 

14 

* 7 42 9 

16 

7 31 2 

11 

9 5 4 

13 

8 53 68 

15 

8 42 52 

17 

8 31 45 

12 

10 5 47 

14 

9 64 41 

16 

9 43 34 

18 

9 32 28 


Magha (Tamil Magham) * 

Purva Vbalguri {Tamil Puram) 

Uttara Phalguni {Tamil Uttiram) 

Hasta {Tamil Hastam) 

Ohittra {Tamil Obittirai) 

Svati 

Visakha {Tamil Visakam) 

Anuradha {Tamil Anusliam) 

Jyeshla {Tamil Kcttai) 
ftlula {Tamil Mulara) 

Purva Ashada {Tamil Purndam) 

Uttara Ashada (Tamil Uwiradaia) 
Sravana {Tamil Tiruvonam) 

Sravishta or Danishla {Tamil Avittam) 
S&tabhUaj orSataraka {Tamil Sadayam) 
Purva Bhadrapdda {Tamil Purattadi) 
Uttara Bhadrapadi {Tamil Utdirattadi) 
Itevati 


... 10 

10 

16 

53 

13 

11 

6 

30 

15 

... 11 

11 

17 

36 

14 

12 

7 

13 

16 

... 12 

12 

18 

19 

15 

13 

7 

66 

17 

... 13 

13 

19 

2 

16 

14 

8 

39 

16 

... 14 

14 

19 

45 

17 

15 

9 

24 

19 

... 15 

lo 

20 

28 

18 

16 

10 

6 

20 

... 16 

it; 

21. 

11 

19 

17 

10 

47 

21 

... 17 

17 

21 

54 

20 

18 

11 

30 

22 

... 18 

.18 

22 

37 

21 

19 

12 

13 

23 

... 19 

19 

23 

19 

22 

20 

12 

56 

24 

... 20 

20 

24 

2 

23 

21 

13 

39 

25 

... 21 

21 

24 

45 

24 

22 

14 

22 

26 

... 22 

22 

25 

28 

25 

23 

15 

5 

27 

... 23 

23 

26 

11 

26 

24 

15 

48 

1 

... 24 

24 

26 

54 

27 

25 

16 

30 

2 

. 25 

25 

£7 

37 

1 

26 

17 

13 

3 

... 26 

25 

28 

20 

2 

27 

17 

66 

4 

... 27 

27 

29 

2 

3 

28 

18 

39 

5 

1 

28 

29 

46 

4 

29 

19 

22 

6 

2 

29 

30 

29 







10 

55 

24 

17 

10 

44 

18 

19 

10 

33 

a 

11 

56 

7 

18 

11 

45 

0 

20 

11 

33 

54 

12 

56 

50 

19 

12 

45 

43 

21 

L2 

34 

37 

13 

57 

82 

20 

13 

46 

26 

22 

13 

35 

20 * 

14 

58 

15 

21 

H 

47 

9 

23 

14 

36 

3 

15 

58 

58 

22 

15 

47 

52 

24 

15 

36 

45 ' 

16 

59 

a 

23 

16 

48 

35 

25 

16 

87 

20 

18 

0 

24 

24 

17 

49 

18 

26 

17 

38 

11 

19 

1 

7 

25 

18 

50 

1 

27 

18 

38 

54 

20 

1 

50 

26 

19 

50 

44 

1 

19 

39 

37 

21 

2 

33 

27 

20 

61 

26 

2 

20 

40 

20 

22 

3 

16 

1 

21 

52 

9 

3 

21 

41 

3 j, 

23 

3 

58 

2 

22 

52 

52 

4 

22 

44 

46 

24 

l 

41 

3 

28 

53 

35 

5 

23 

42 

29 1 

25 

6 

24 

4 

24 

54 

18 

6 

24 

48 

2 r 

26 

6 

7 

5 

25 

55 

1 

7 

25 

43 

55 

27 

6 

50 

6 

20 

55 

14 

8 

26 

14 

3 7 ' 

28 

7 

33 

7 

27 

56 

27 

9 

27 

46 

20 if) 

29 

8 

16 

8 

28 

57 

9 

10 

28 

46 

3 l 


Names of Yogas. 

VfliiUiriti ... 

Viskkamba 

Pri\i 

Ayusbmat 
Saubbagya 
SobUana ... 

Atiganda ... 

Suk&rxnan 

DhriH . 

Sula 

G&nda 

Vriddbi . 

Dhruva 

Vyaghata ... 

Harubana 

Vajra 

Siddhi . 

Vyatipata 
Variyas ... 

Parigba ... 

Siva 

Slddha . 

Sadhya 

Subba ... . 

ftukla 

Brahman ... 

India 

Vaidhriti ... 


27 

0 18 8 

5 

0 53 57 

1 

1 14 87 

6 

1 50 27 

2 

2 11 6 

7 

2 46 56 

3 

3 7 36 

8 

3 43 25 

4 

4 4 6 

9 

4 39 55 

5 

6 0 35 

10 

5 36 24 

6 

5 57 4 

11 

6 32 54 

7 

6 53 #3 

12 

7 29 23 

8 

7 50 3 

13 

8 25 52 

9 

8 46 ^2 

14 

9 22 21 

10 

9 43 1 

16 

10 18 51 

11 

10 39 31 

16 

11 15 20 

12 

11 36 0 

17 

12 11 50 

13 

12 32 29 

18 

13 8 19 

14 

13 2S 59 

10 

14 4 48 

15 

14 25*28 

20 

15 1 18 

16 

15 21 58 

21 

16 57 47 

17 

16 18 27 

22 

16 54 16 

18 

17 14 56 

23 

17 50 46 

19 

1811 26 

24 

18 47 15 

20 

19 7 55 

25 

19 43 44 

21 

20 4 24 

26 

20 40 14 

22 

21 0 54 

27 

21 36 13 

23 

21 57 23 

1 

22 33 13 

24 

22 63 58 

2 

23 29 42 

25 

23 50 22 

3 

24 27 69 

26 

24 46 51 

4 

25 22 41 

27 

25 43 21 

5 

26 19 10 

1 

26 39 50 

6 

27 15 39 

2 

37 36 19 

7 

23 12 9 

3 

28 32 49 

8 

29 8 38 

4 

29 29 18 




yogas. 


9 

0 

33 

17 

13 

0 

12 

38 

18 

0 

48 

27 

10 

1 

29 

47 

14 

1 

9 

7 

19 

l 

4 1 

56 

11 

2 

26 

16 

15 

2 

5 

36 

20 

2 

41 

26 

12 

3 

22 

46 

16 

3 

2 

6 

21 

3 

87 

55 

13 

4 

19 

15 

17 

3 

58 

35 

22 

4 

34 

24 

14 

5 

! '* 

44 

18 

4 

55 

4 

23 

5 

30 

54 

15 

6 

12 

13 

19 

5 

51 

34 

24 

G 

27 

23 

16 

7 

8 

43 

20 

6 

48 

3 

25 

7 

23 

53 

17 

8 

5 

12 

21 

7 

41 

32 

26 

8 

20 

22 

18 

9 

1 

42 

22 

8 

41 

2 

27 

9 

16 

51 . 

19 

9 

58 

11 

23 

9 

37 

31 

1 

10 

13 

21 

20 

lo 

64 

40 

24 

10 

34 

1 

2 

11 

9 

50 

21 

11 

51 

10 

25 

11 

30 

30 

3 

12 

6 

19 

22 

12 

47 

39 

26 

12 

26 

59 

4 

13 

2 

19 

23 

13 

41 

<) 

27 

13 

23 

28 

5 

13 

58 

53 

24 

14 

40 

38 

1 

14 

19 

58 

6 

H 

55 

47 

25 

15 

37 

7 

2 

15 

16 

27 

7 

15 

52 

17 

26 

16 

33 

36 

3 

16 

12 

57 

8 

16 

18 

40 

27 

17 

30 

6 

4 

17 

9 

26 

9 

17 

45 

16 

1 

18 

26 

35 

5 

18 

5 

55 

10 

18 

41 

45 

2 

19 

23 

5 

6 

19 

2 

25 

11 

19 

38 

14 

3 

20 

19 

34 

7 

19 

63 

54 

12 

20 

34 

44 

4 

21 

16 

3 

8 

20 

55 

94 

13 

21 

31 

13 

5 

22 

12 

33 

9 

21 

51 

53 

14 

22 

27 

42 

6 

2? 

9 

2 

10 

22 

48 

22 

15 

23 

24 

12 

7 

24 

5 

31 

11 

23 

44 

51 

16 

24 

20 

41 

8 

25 

2 

1 

12 

21 

a 

21 

17 

26 
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15 

27 
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TABLE XII.—EPHEMER1S FOR BENGAL. 

DateB of Commencement of Bengal Solar Months, A. D. 1840 to A. D. 1920. 


AD. 



1840 

12 

13 

13 

J5 

15 

1841 

12 


14 

15 

16 

1842 

12 

13 

14 

15 

16 

1843 

13 

14 

14 

1G 

1G 
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12 

13 

13 

15 

16 

1846 

12 

13 

14 

15 

16 

1846 
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13 

H 

16 
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14 

14 

1G 

1G 
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13 

15 

•15 
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13 

H 
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1G 
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12 

13 

14 

15 

16 
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14 

14 

16 

16 
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13 

13 

16 

15 
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14 
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16 
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16 

IG 
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14 
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16 

1G 
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16 
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16 

IG 
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16 
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15 

10 
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14 

15 

16 
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1C 

16 
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13 
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14 

16 

16 
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13 

16 

16 
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14 
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16 
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13 

14 

14 

16 

16 
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13 

14 

14 

16 

IG 
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12 
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13 
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IG 
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12 

13 

14 

15 

16 

1870 

13 

14 

14 

lfi 

1.6 

1871 

13 

14 

14 

10 

16 

1872 

12 

13 

14 

15 

16 

1873 

12 

13 

14 

15 

16 

1874 

13 

14 

14 

16 

IG 

1875 

13 

14 

14 

15 

16 

1876 

12 

13 

14 

15 

16 

1877 

12 

13 

14 

15 

16 

1878 

13 

13 

14 

16 

16 

1879 

13 
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14 

16 

IG 


18 15 14 

16 15 14 
113 16 15 

17 15 15 
16 15 14 


16 15 15 

17 16 15 

18 15 14 

16 15 15 
IG 15 16 

17 16 15 
16 16 14 
16 15 15 

16 15 15 

17 16 15 


A.D. 


41 

42 

43 

44 

45 

46 

47 

48 

49 
60 

61 

62 

63 


66 

67 

68 
69 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 
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a -a 
£ 6 


A.D. 


rt 

XJ 

cC 

a 


13 11 13 1880 

18 11 13 1881 
13 11 13 1882 
13 12 13 1883 

13 11 13 1884 

13 11 13 1885 

13 12 13 1886 

18 12 13 1887 

13 11 13 1888 
13 11 13 1889 


13 
13 
13 

54 13 

55 13 


13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 


12 13 
12 13 

11 13 

n in 

12 13 

12 13 
II 13 

11 13 

12 13 
12 13 

11 13 

11 13 

12 13 
12 13 
11 13 

11 13 

12 14 
12 13 
11 13 
11 13 


13 12 14 

14 12 18 
13 11 18 
13 12 18 

13 12 14 

14 12 13 

13 11 13 

13 12 18 

13 12 M 

14 12 13 


f 


1890 

1891 
1802 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1916 

1916 

1917 

1918 

1919 


12 13 U 

12 13 14 

13 14 14 

13 14 14. 

12 13 14 

13 13 14 

13 14 14 

13 14 14 

12 13 U 

13 14 14 


13 


13 14 14 

12 13 1 1 

18 14 14 
18 14 14 

13 14 15 

13 14 1 r> 

14 1.5 15 

U 15 15 

14 16 1G 

13 14 15 

14 15 15 

14 15 15 

14 16 13 

13 14 15 

14 15 15 

14 15 15 

14 15 16 
14 14 15 

14 15 15 

14 16 15 


! 

3 
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! 

3 

XI 

3 

« 

a. 

1 
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I 

► 

o 

55 

'w' 

ss 

M 

1 

*5 

•g 

A.D. 

1 

JS 

& 

0 

£ 

I 

5 

M 

'J2 

3 

X 

« 

► 

3 

l 

Se 

S 

1 


bo 

c« 

X 

Ph 

v- 

15 

16 

16 


16 

15 

81 

13 

11 

18 

15 

16 

16 

16 

15 

16 

82 

13 

12 

1< 

IG 

16 

16 

17 

16 

16 

83 

13 

lfi 

V 

16 

16 

17 

17 

16 

15 

84 

U 

lfi 

t; 

15 

16 

16 

16 

16 

15 

85 

n 

11 

V 

1C 

16 

16 

10 

15 

15 

86 

13 

313 

in 

! 

ir, 

16 

16 

17 

16 

15 

87 

13 

IS 

16 

17 

17 

17 

:6 

15 

88 

u 

lfi 

li 

15 

16 

16 

16 

15 

15 

89 

13 

11 

1. 

16 

IG 

16 

17 

15 

15 

90 

13 

12 

1 

16 

10 

16 

17 

16 

15 

91 

1:3 

12 

1 

16 

17 

17 

17 

16 

15 

92 

It 

12 

4: 1 

15 

16 

16 

16 

15 

15 

93 

13 

11 

1 

16 

16 

16 

17 

15 

15 

94 

18 

12 


IG 

LG 

16 

17 

16 

15 

95 

14 

12 

1 

16 

17 

17 

17 

16 

15 

96 

14 

1? 

1 

16 

lfi 

16 

16 

16 

15 

97 

13 

11 

I 

16 

16 

16 

17 

15 

15 

98 

13 

12 

1 

16 

16 

16 

17 

16 

15 

99 

14 

12 

1 

16 

17 

17 

17 

16 

15 

1900 

14 

12 

1 

16 

17 

17 

17 

16 

16 

01 

14 

12 

| 

ir 

17 

17 

18 

17 

16 

02 

14 

13 

h 

17 

17 

17 

18 

17 

16 

03 

15 

13 

ii 

17 

18 

18 

18 

17 

17 

04 

13 

13 

h, 

16 

17 

17 

17 

It* 

16 

06 

14 

13 

l 

17 

17 

17 

18 

17 

16 

06 

lit'" 

13 

it 

17 

17 

17 

18 

17 

16 

07 

15 

13 

b 

17 

18 

18 

18 

17 

17 

08 

15 

13 

i- 

16 

17 

17 

17 

16 

IG 

09 

14 

13 

i* 

17 

17 

17 

18 

17 

16 

10 

U 

13 

i 

17 

17 

17 

18 

17 

16 

11 

15 

13 

i 

17 

18 

18 

18 

17 

17 

12 

15 

13 

ij 

17 

17 

17 

17 

IG 

IG 

13 

14 

13 

X! 

17 

17 

17 

18 

17 

16 

14 

14 

13 

l 

17 

18 

18 

18 

17 

16 

15 

15 

13 

1 

17 

18 

18 

18 

17 

17 

16 

Id 

13 

1 

17 

17 

17 

17 

16 

16 

17 

14 

13 

l 

17 

17 

17 

18 

17 

16 

18 

14 

13 

i 

17 

18 

18 

IS 

17 

lfi 

19 

15 

13 

1 

17 

18 

18 

18 

17 

17 

20 

15 

13 

1 


Note. —It will be seen from a comparison of the above tabic with the General Ephe metis given below that solar 
mouths in Bengal seldom commence on the same day as in the Tamil and Malayalam countries. In the ^ 
Sankraniis which determine the commencement ot bolar months in Bengal arc those axed by the Suiya Siddhan , 
whereas in Southern India the solar months and their Sankrantis arc reckoned according to the Arya biuunan a. 

Secondly, the rule in Bengal is lint when the Sankvanti occurs less than 45 gliarikas after sunrise, the civil 
solar month commences on the next day, and when the Sankranti occurs 45 ghataxas aftor Sunrise or lator, the civi 
solar month commences two days after the date of tho Sankranti. It follows from this ride that in Bengal the a\ 
month never begins on the date of the Sankranti which in that province invariably belongs to the previous mon h 
whereas in Southern India, the civil month very often begins on the day of tho Sankranti. In praotioo, tho rule m 
Bengal api^ears to be to begin tho Sclav month on the third day after Sankranti when the fraction of day a*, which 
Sankranti occurs is -70 of a day or more. The above table has been constructed on this principle. 










TABLE XII.—General Ephemeris A.D 

New Moon 

Ending moment 
of Now Moon Tithi. 


Commence¬ 
ment of 
years in dif¬ 
ferent eras. 

K Y. 4941 

17 m 
Vile. 1897 
(S.) Sarvari 
K. 1015 (S.M.) 
K. 1015 (N.M.) 
69 g, 35 p. 

B. b. 1245 
(NJVirodhakrit 
A.D 1841 
H. 1257 
Feb. 22, 23 


K. Y. 4943 

Sak.1704 
Vik. 189!) 
(8.) Subha krit. 
K, 1017 (fc>. M.) 
K. 1017 (N.M.) 

30 g,37p. 

' B 3. 1243 
(N.) Farmadin 
A. D. 1843 
II. 1259 
Fob. I 

K. Y. 4944 

Sak.1765 
Vik. 1900 
(S.) Sobhakrit 
K. 1018(8. M.) 
K 1018 (N. M.) 
46 g, 9 p 
B. 8. 1249 
(N.) Anarda 
A D. 1844 
H. 1260 
Ja. 22 


K. Y. 4945 Chittirai . 
Sak. 1706 Vaikasi ... 
Vik. 1901 Ani 
(8.) Krodhi Adi 

K. 1019 (S.M. ) Avani ... 
K. 1019 (N. M.) Purattasi . 
1 g, 40 p. Aippasi ... 
U. S. 1250 Kartigai . 
(N.) Rakrhasa Margaii ... 
A D 1846 Tai 
1J. 1261 Ja. 10 Masi 
H. 1262 Dec. 30 Fang uni 


Tamil 

Beginning 


Tamil 

mouth. 


Chittirai 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi .. 

Kartigai 

Margaii .. 

Tai 

Maai 

Panguni 


K- Y. 49431 Chittirai 
Sak. 1763 Vaikasi ... 

Vik. 1898 Ani 

(S.) Plava Adi 

K. 1016 ( 8 . M.) Avani .. 
K. 1016 (N.M.) PuTattasi 

15 g, 6 p Aippasi ... 
U. 8.1247 Kartigai . 
(N )Faridhavin. Margaii ... 

A D. 1842 Tai 

H. 125S Maai 

Feb.12 Panguni . 


Chittirai 

Vaikasi ... 

Ani 

A<li 

Avani 

Purattasi 

Aippasi ... 

Kartigai 

Margaii ... 

Tai 

Maai 

Panguni . 

Chittirai 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi . 
Aippasi ... 
Kartigai . 
Margaii ... 
Tai 
Maai 

Panguni . 


i -9 

* O 

£ 8 Q 


7 Ap 
j Mv 

6 Je 
3 Jl 

6 Au 

2 S 

5 O 

7 N 
1 D 

3 Ja 

4 F 

6 Mr 


5* 

c 

3 


Month 

End 

>> 

I 


1840—A.D. 1845. 

('s Anom. 0's Anom. 



Mean 


Actual 


11 31 

12 31 

12 32 

H 81 
14 31 

14 31 

15 30 
14 29 

13 30 
12 29 
10 30 
12 30 


~ -9 

8 § 

2 My 
5 Jc 
2 Jl 

5 Au 

1 S 

4 O 

6 N 

7 D 

2 Ja 

3 F 

5 Mr 
7 Ap 


8* 

Q 


Lunar month. 


Vaisakha ... 
Jyeshta 
A sharia 
Sravana 
Bhadraparia. 
As vine 
Kartika 
Marg&sira ... 
Paushu ... 
Magha 
Phalguna ... 
Chaitra 


1 Ap 

11 

31 

3 My 11 

Vaisakha .. 

4 My 12 

32 

7 Je 

12 

Jyeshta 

1 Je 

13 

31 

8 4 

13 

Ashada 

4 Ji 

14 

32 

7 Au 

14 

Sravana 

1 Au 

15 

31 

3 8 

14 

Bbadrapada 

4 S 

15 

30 

5 0 

14 

Asvina 

6 O 

15 

30 

7 N 

13 

Kartika 

1 N 

14 

30 

t I) 

13 

Margasiia .. 

3 D 

H 

29 

3 Jr 

11 

Pausha 

4 Ja 

12 

29 

4 F 

9 

Maglia 

5 F 

10 

30 

6 Mr 

11 

PhaJguna ., 

7 Mr 

12 

31 

2 Ap 

11 

Chaitra 

3 Ap 

12 

30 

4 My 11 

Vaisakha .. 

5 My 12 

32 

l Jo 

12 

Jyeshta 

2 Jo 

13 

31 

4 Jl 

18 

Ashada 

6 Jl 

14 

32 

1 Au 

14 

Sravana 

2 Au 

15 

31 

4 8 

14 

Bhad.ra.pada 

5 8 

15 

30 

6 0 

14 

Asvina 

7 O 

15 

30 

l N 

13 

Kartika 

2 N 

14 

30 

3 D 

13 

Margasira ... 

4 D 

14 

29 

4 Jr 

n 

Pausha 

5 Ja 

12 

80 

6 Y 

10 

Magha 

7 F 

11 

29 

7 Mr 

n 

PhaJguna ... 

1 Mr 

12 

31 

3 Ap 

li 

ChaitTa 

4 Ap 

12 

31 

6 My 12 

Vaisakha ... 

7 Mv 13 

31 

2 Jo 

12 

JyeshLa. 

3 Je 

13 

32 

6 Jl 

14 

Ashaoa 

7 Jl 

15 

31 

2 Au 

‘H 

Sravana 

3 Au 

15 

31 

5 S 

14 

Bbadrapada. 

6 S 

15 

31 

l 0 

15 

Asvina 

2 O 

16 

30 

3 N 

14.. 

Kartika 

4 N 

15 

29 

4 P 

13 

Margasira ... 

6 D 

14 

29 

ft Jr 

11 

Pant ha 

6 Ja 

12 

30 

7 F 

10 

Magha 

1 Y 

11 

30 

2 Mr 

U 

Phalguna ... 

3 Mr 

12 

30 

4 Ap 

10 

Cliaitra 

5 An 

11 

31 

7 Mv 

11 

Vaisakha ... 

1 My 12 

31 

3 Je 

11 

Jyefiliia 

4 Jo 

12 

32 

7 Jl 

13 

Ashada 

1 Jl 

14 

31 

3 Au 

13 

Sravana 

4 Au 

14 

31 

6 B 

13 

Bbadrapada . 

7 S 

14 

31 

2 0 

14 

Asvina 

3 O 

15 

30 

4 N 

13 

Kartika 

5 N 

14 

29 

5 D 

12 

Muvgasira ... 

6 D 

13 

30 

7 Jr 

11 

Pausha 

1 Ja 

12 

29 

l F 

9 

Magha 

2 F 

10 

30 

3 Mr 

11 

Phalguna ... 

4 Mr 

12 

SO 

5 Ap 

10 

Chaitra 


>> 

A 

Z -3 
8 § 
E* 3 

1 

30 

is 

•*2 to 
rf cJ 

O PH 

f 

a 

<4 

i 

3 

«a 

o 

3 

2 

1“ 

Ghatikas 

3 

73 

Pn 

& 

a 

Ghatikas 

j 

o 3 

4J <1 

II 

Deduct for 
Yogas. 

6 My 

1 

37 56 


57 

58 

25 

15 

68 

20 

38 

14' 

(A 


1 My 

31 

9 46 

• •• 

16 

22 

27 

14 

31 

60 

4 

4 

A 

j. 

2 Je 

29 

41 36 

iM 

33 

14 

1 

39 


79 

35 

64 

<0 

P* 


4 Jl 

29 

13 26 

280 

51 

20 

3 

38 

22 

109 

7 

44 

o 

rH 

5 Au 

27 

46 17 

...• 

13 

25 

r> 

36 

56 

138 

89 

34 

r-i 

CO 

7 B 

26 

17 7 

25 

41 

40 

7 

36 

29 

168 

11 

24 , 



1 O 

25 

48 57 

... 

17 

28 

9 

34 

2 

197 

43 

15 

r *® 

7 

3 N 

24 

20 47 

• •• 

0 

60 

11 

33 

36 

227 

15 

5 

Ti) 


4 I) 

23 

52 37 

... 

49 

40 

13 

31 

10 

256 

46 

55 

CO 

If* 

6 Ja 

22 

24 27 

.!!o 

39 

23 

15 

39 

43 

28 G 

if 

46 



7 V 

20 

56 17 

21 

24 

66 

17 

28 

17 

315 

6( 

36 

.§ 

r 

2 Mr 

22 

28 7 

23 

33 

18 

19 

26 

50 

345 

22 

25, 



4 Ap 

91 

0 0 


3 

48 

21 

25 

24 

9 

3S 

45 > 



6 Mv 

20 

31 49 


68 

87 

28 

23 

•58 

39 

10 

34 : 

£ 


7 Je 

19 

3 89 


16 

44 

25 

22 

31 

68 

42 

24 


- 

1 JI 

18 

a r > 2S 

...O 

33 

33 

27 

21 

5 

98 

It 

14 

& 


3 Au 

17 

7 18 

16 

61 

IS 

1 

46 

22 

127 

46 

4 

t- 


4 S 

15 

39 8 

... 

11 

43 

3 


55 

157 

17 

51 

r 


6 O 

15 

10 58 

14 

37 

30 

5 

43 

29 

186 

49 

44 

- 


7 N 

13 

42 48 


10 

18 

7 

42 

3 

216 

21 

34 

i* 


2 I) 

13 

11 38 

12 

60 

13 

9 

10 

36 

245 

53 

88 

CO 


3 Ja 

11 

46 29 

...O 

36 

22 

11 

39 

10 

275 

25 

16 

■** 

Si 

5 F 

10 

18 19 


24 

54 

13 

37 

43 

304 


5 

£ 


6 Mr 

11 

f>0 9 

12 

12 

6 

15 

36 

17 

334 

28 

5ft 



1 Ap 

10 

21 59 , 


53 

11 

17 

34 

51 

364 

0 

45, 

O 


2 My 

9 

53 49 

10 

26 

50 

19 

33 

24 

28 

17 

V 

n 


4 Jo 

8 

25 39 


63 

33 

21 

81 

58 

57 

48 

54 

A 


5 JJ 

7 

57 29 

Sac 

> 15 

6 

23 

30 

31 

87 

20 

44 

a 


7 Au 

G 

29 19 . 


34 

0 

25 

29 

5 

116 

52 

34 


CO 

2 S 

5 

1 10 

4 

62 

48 

27 

27 

39 

146 

24 

24 



3 O 

4 

33 0 . 


18 

36 

1 

52 

56 

176 

66 

14 | 

L "3 


5 N 

3 

4 49 

2 

38 

16 

3 

51 

29 

205 

28 

4 



6 D 

2 

36 40 . 


8 

13 

6 

60 

3 

234 

59 

r>5 

o 

•O 

1 Ja 

1 

8 30 D-31 

44 

7 

7 

48 

36 

264 

31 

45 



2 Ja 

30 

40 20 . 


25 

26 

9 

47 

10 

294 

9 

35 

£ ■ 


4 Mr 

1 

12 10 . 


10 

15 

11 

45 

41 

323 

35 

25 



6 Mr 

30 

44 0 . 


55 

32 

13 

44 

17 

353 

7 

15 j 

CM 

CO 

7 Ap 

29 

15 50 . 


37 

46 

15 

42 

51 

17 

23 

34 s 



i My 

28 

•17 41 29 

15 

17 

17 

41 

24 

46 

55 

24 

4 


3 Je 

27 

19 31 . 

... 

44 

52 

19 

39 

68 

76 

27 

14 


“ 

4 Jl 

20 

51 21 27 

10 

40 

21 

38 

32 

106 

59 

4 


to 

6 Au 

25 

23 11 . 


33 

23 

23 

37 

5 

135 

30 

54 

r 


7 S 

23 

55 1 . 


55 

14 

25 

86 

89 

165 

2 

44 

— 


2 O 

23 

26 51 . 


17 

46 

0 

0 

20 

194 

34 

34 

► j3 

ao 

£ 

3 N 

21 

68 41 . 

,..o 

42 

21 

1 

59 

29 

224 

C 

24 

00 


5 D 

21 

30 31 . 


10 

17 

3 

58 

3 

253 

38 

15 



7 Ja 

20 

2 21 19 

12 

13 

5 

56 

37 

283 

10 

5 

£ 


1 F 

18 

84 12 . 


17 

52 

7 

55 

10 

312 

41 

65 

r c? 


3 Mr 

19 

6 2 18 

56 

47 

9 

53 

44 

342 

13 

46 J 

r-4 


4 Ap 

17 

37 62 . 


37 

39 

11 

52 

17 

6 

30 

4) 

• 


6 My 

17 

9 42 . 

..0 

18 

23 

13 

50 

51 

36 

1 

54 



7 Je 

15 

41 32 . 


66 

44 

15 

49 

25 

65 

33 

44 

& 

- 

2 Jl 

15 

13 22 


31 

19 

17 

47 

58 

95 

5 

34 


oo 

3 Au 

13 

45 12 14 

2 

21 

19 

46 

32 

124 

37 

24 


5 S 

12 

17 2 . 

## 

30 

36 

21 

45 

5 

154 

9 

14 



6 0 

11 

48 63 . 


57 

2 

23 

43 

39 

183 

41 

4 

• ^ 

- 

1 N 

10 

20 43 . 

W.o 

22 

40 

35 

13 

13 

213 

12 

54 

u> 


2 D 

9 

52 33 . 


48 

29 

0 

7 

30 

242 

44 

45 

o 

-4* 

4 .la 

8 

24 23 . 

%i 

16 

17 

2 

6 

3 

272 

16 

35 


•o 

5 Y 

6 

56 13 . 


43 

37 

4 

4 

37 

301 

48 

25 

£ 

: 

7 Mr 

3 

28 3 . 

• m 

13 

48 

6 

3 

11 

331 

20 

15 



2 Ap 

7 

0 0 

6 

46 

15 

8 

1 

44 

360 

62 

*>) 

O 

o 


18 














TABLE XII.—General Ephemeris A.'D. 1845—AD. 1850. 


<SL 


Comi^en ce¬ 
ment of 
years in dif¬ 
ferent eras. 


Tamil 

month. 


Tamil Month 

Beginning End 

I 


I 


i 


11 




New Moon. 

Ending moment 




of New Moon Tithi { J s Anom. 
Mean Actual 

0‘b Anom. 

Pi 

•3 ^ 

i 

s f a % 

% 

„ Lunar month, -g -e 
< >2? o 

p £ a 

a 

>* 

S 

•-C <3 S *43 w ’3 55 

— riel »L« CIS r cfl 

O P, Q PP (3 O Cl, 

J 

a S£ 


II 

•si 


j§ 


K.Y. 4946 Chittirai... 

6 Ap 

11 

31 

1 Mv 

11 

Vai.qakha ... 

3 My 

6 

31 43 ...•O 

21 4 

10 0 18 

25 8 24 ) 


Sak. 1767 Vaikasi ... 

2 My 12 

32 

5 Je 

12 

Jyeshta 

5 Je 

6 

3 33 4 

57 41 

11 58 51 

54 40 14 

v> 

2 

Vik. 1902 Ani 

6 Je 

13 

31 

l J1 

13 

Ashada 

6 J1 

4 

35 24 ... 

36 t6 

13 67 25 

84 12 1 

I 

(S.) Visvavasu Adi 

2 J1 

14 

32 

6 Au 

14 

Sravana 

1 Au 

3 

7 14 ... 

13 37 

15 55 59 

113 43 64 

o 

K. 1020 (S. M.) Avani ... 

6 Au 

15 

31 

1 S 

14 

Bhadrapada . 

2 S 

1 

39 4 ... 

49 14 

17 51 32 

113 16 44 

*c 

K. 1020 (N. M.) Pumltasi . 

2 S 

15 

30 

3 O 

14 

Asvina 

4 O 

1 

10 54 ... 

2t 49 

19 53 6 

1 72 47 34 | 


17 g, 11 p. Aippasi ... 

4 O 

16 

80 

5 N 

13 

Kartika 

5 O 

30 

42 44 ...O 

57 1 

21 51 39 

209 19 24 | 

r *8, 

B. S. 1251 Kartigai ... 

6 N 

14 

30 

7 D 

13 

MaTgasira ... 

7 N 

29 

H 34 ... 

26 58 

23 5') 13 

231 51 14 

00 

(N.) Anala Margali ... 

A t). 1S46 Tai 

1 D 

14 

29 

1 Ja 

11 

Fa u aha 

1 I) 

23 

46 24 ... 

55 1 

25 18 47 

261 23 6 


2 Ja 

12 

29 

2 V 

9 

Magha 

3 Ja 

27 

18 14 ... 

21 33 

0 14 4 

290 54 55 


H. 1263 Magi 

3 r 

10 

30 

4 Mr 

11 

Phalguna ... 

4 y 

25 

50 5 ... 

48 1 

2 12 37 

320 26 45 

J? 

Pec. 20 Panguni .. 

5 Mr 

12 

31 

7 Ap 

11 

Chaitra 

6 Mr 

27 

21 55 ... 

12 43 

4 11 11 

349 68 35 ) 

r-4 

K.Y. 4947 Chittirai.. 

l Ap 

12 

30 

2 My 

11 

Vaisakha ... 

7 Ap 

25 

53 46 ... 

39 14 

6 9 44 

14 14 64 ' 


Sak. 1763 Vaikasi .. 

3 My 12 

32 

6 Jo 

12 

Jyeshta ... 

2 My 25 

25 86 ... 

7 46 

8 8 18 

43 46 44 


Vik. 1903 Ani 

7 Je 

13 

31 

2 J1 

13 

Ashada 

3 Je 

23 

67 25 ... 

39 19 

10 6 52 

73 18 34 

CL 

(S.)Parahbava. Adi 

3 J1 

14 

32 

6 Au 

14 

Sravana 

5 J1 

23 

29 15 ... 

14 36 

12 5 25 

102 50 24 

f- 

K. 1021 (S. M.) Avani 

7 Au 

15 

31 

2 8 

14 

Bhadrapada. 

7 Au 

22 

1 6 21 

53 39 

14 3 59 

132 22 14 

>Q 

K. 1021 (N.M.) Pqrattasi 

3 S 

16 

30 

4 O 

14 

Asvina 

1 S 

20 

32 56 ... 

34 48 

16 2 32 

161 54 4 j 

4J» 

32 g, 42 p. Aippasi .. 

5 O 

15 

30 

6 N 

id 

Kartika 

3 O 

20 

4 46 ...• 

16 36 

18 1 6 

191 25 54 

& 

B.S. 1252 Kartigai ... 

7 N 

14 

30 

1 D 

13 

Marir&tiira ... 

4 N 

18 

36 36 ... 

54 17 

19 59 40 

220 57 44 

to 

e<> 

(N.) Pingala Margali .. 

A.D 1847 Tai 

2 D 

14 

29 

2 Ja 

11 

Pausha 

6 D 

IS 

8 26 ... 

29 14 

21 58 13 

250 29 34 

3 Ja 

12 

30 

4 ¥ 

10 

Magha 

7 Ja 


40 16 17 

0 22 

23 56 47 

280 1 25 

c? 

H. 1264 Masi 

6 y 

11 

29 

5 Mr 

11 

Phalguna ... 

2 ¥ 

15 

12 6 ... 

27 37 

25 55 20 

309 33 15 

*6 

Dec. 9 Pauguni .. 

C Mr 

12 

31 

1 Ap 

11 

Chaitra 

3 Mr 

16 

43 66 ...O 

51 35 

0 20 37 

339 5 5 ; 


’ K.Y. 4948 Cluttirai.. 

. 2 Ap 

12 

31 

4 My 

12 

Vai.sakha ... 

5 Ap 

16 

15 46 ...• 

13 41 

2 19 11 

3 21 24 \ 


Sak. 1769 Vaikasi .. 

. 5 My 13 

31 

7 Je 

12 

Jyeshta 

( 6 Mv 14 
f l Jo 13 

47 36 ... 

19 26 12 

35 27 
63 80 

4 17 31 

6 16 8 

32 53 14 

62 26 4 

(A 

c* 

a 

Vik. 1904 Ani 

. 1 Je 

13 

32 

4 J1 

14 

Ashada 

2 J1 

12 

51 17 ... 

24 54 

8 14 sr 

91 56 64 

(S.) Plavanga Adi 

. 6 J1 

15 

31 

7 Au 

14 

Sravana 

4 Au 

11 

23 7 10 

56 33 

10 13 25 

121 28 41 

-i* 

K. 1022 (8.M.) Avani 

. 1 Au 

15 

31 

3 S 

14 

Bhadrapada . 

5 S 

9 

51 57 ...O 

34 23 

12 11 59 

151 0 84 

.J 

K. 1022 (N.M.) Purattasi.. 

. 4 8 

16 

81 

6 O 

16 

Asviua 

7 0 

9 

26 4 7 

17 35 

14 10 33 

ISO 32 24 

A 

48 g, 14 p. Aippasi .. 

. 7 O 

16 

30 

1 N 

14 

Kartika 

1 N 

7 

68 37 8 

3 14 

16 9 6 

210 4 14 

bo 

* B, 8.1263 Kartigai.. 

. 2 N 

15 

29 

2 D 

13 

MaTgasira ... 

3 D 

7 

30 27 ... 

47 46 

18 7 10 

239 36 4 

iC- 

fH 

(N.)Khlayukta. Margali .. 

. 3 D 

14 

29 

8 Ja 

11 

Paushu 

5 Ja 

6 

2 18 ... 

28 12 

20 6 13 

269 7 64 


A. D. 1848 Tai 

. 4 Ja 

12 

30 

5 K 

10 

Magha 

6 F 

4 

34 S 6 

1 6 

22 4 47 

298 89 45 

£ 

H. 1266 Masi 

. 6 ¥ 

11 

30 

7 Mr 

11 

Phalguna ... 

1 Mr 

5 

5 58 ...O 

29 44 

24 3 19 

328 11 35 

© 

Not, 27 Panguni.. 

. 1 Mr 

12 

30 

2 Ap 

10 

Chaitra 

2 Ap 

3 

37 43 ... 

55 27 

26 1 54 

357 43 25 J 


f K.Y. 4949 ChitUTai.. 

. 3 Aj> 
. 6 Mv 

11 

31 

5 My 11 

Vaisakha ... 

4 My 

3 

9 38 ... 

15 32 

0 27 11 

21 59 45 ^ 

a 

Sak. 1770 Vaikasi .. 

12 

31 

1 Je 

11 

Jyeshta 

6 Je 

1 

41 28 ... 

34 4 

2 25 45 

51 31 34 

Vik. 1905 Ani 

. 2 Je 

12 

32 

5 J1 

13 

Ashada 

7 J1 

1 

13 18 Je- SO 

53 32 

4 24 18 

81 3 24 

1 

(S.) Kiiaka Adi 

K, 1023 (S.M,) Avani .. 

. 6 J1 

14 

31 

1 Au 

13 

Sravana 

1 J1 

30 

46 8 ... 

15 34 

6 22 52 

110 36 14 

rc 

. 2 au 

14 

31 

4 S 

13 

Bhadrapada . 

3 Au 

29 

16 68 283 

43 31 

3 21 26 

140 7 4 


K. 1023 (N,M) Furattasi 

. 6 S 

14 

31 

7 O 

14 

Asvina 

4 8 

27 

48 48 ...• 

13 43 

10 19 69 

169 38 54 

i f 

3 g, 45 p. Aippasi .. 

. 1 O 

16 

30 

2 N 

13 

Kartika 

6 O 

27 

20 38 ... 

1 13 

12 18 83 

199 10 U 

- c 

A 

B.S. 1254 Kartigai.. 

. 3 N 

14 

29 

3 D 

12 

Margatiira ... 

7 N 

25 

62 29 ... 

48 59 

14 17 0 

228 42 36 

bfi 

(N)$iddharthin. Margali .. 

A. D. 1849 Tai 

. 4 D 

13 

30 

5 Ja 

11 

Pausha 

2 D 

25 

24 19 ... 

37 43 

16 15 40 

258 14 25 


. 6 Ja 

12 

29 

6 ¥ 

9 

Magha 

3 Ja 

23 

56 9 24 

22 63 

18 14 14 

287 46 15 


H. 1266 Masi 

. 7 ¥ 

10 

30 

1 Mr 

11 

Phalguna ... 

6 F 

22 

27 59 23*0 

1 26 

20 12 47 

317 18 6 

4 

Not, 17 Panguni .. 

. 2 Mr 

12 

30 

3 Ap 

10 

Chaitra 

7 Mr 

24 

0 o ... 

32 36 

22 11 21 

346 49 55 ; 

i 2 

' K. Y. 4950 Chittirai.. 

. 4 Ap 

11 

81 

6 My 11 

Vaisakha ... 

1 Ap 

22 

31 39 ... 

56 16 

24 9 54 

H 6 14 ^ 

Sak. 177 L Vaikasi .. 

. 7 Mv 12 

32 

3 Jo 

12 

Jyeshta. 

3 My 

22 

3 30 ... 

17 5 

26 8 28 

40 38 4 

£ 

Vik. 1906 Aui 

. 4 Jo 

13 

31 

6 J1 

13 

Ashada 

4 Je 

20 

35 19 ... 

34 8 

0 33 45 

70 9 64 

Pt 

(S.) Baumya. Adi 

. 7 J1 

U 

32 

3 Au 

14 

Sravana 

6 J1 

20 

7 10 19 

51 0 

2 ?2 19 

99 41 44 

o 

K. 1024 (8. M.) Avani .. 

. 4 Au 

16 

31 

6 S 

14 

Bhadrapada . 

7 Au 

18 

39 0 ...#0 

10 15 

4 30 52 

129 13 34 

id 

K. 1624 (N. M.) I uiattasi 

. 7 8 

15 

30 

1 0 

14 

Asvina 

2 S 

17 

10 50 16 

36 9 

6 29 26 

158 45 24 

► t* 

19 g, 16 p. Aippasi 

. 2 O 

15 

30 

3 N 

13 

Kartika 

3 O 

16 

42 40 .. 

H 14 

8 27 59 

188 17 14 

A 

B. S. 1265 Kartigai.. 

. 4 N 

14 

30 

5 D 

13 

Margasira ... 

6 N 

15 

14 30 14 

48 9 

10 26 33 

21/ 49 4 

ho 

(N.) UauilTa. Margali .. 

A. D. 1850 Tai 

. G D 

14 

29 

6 Ja 

11 

Pausha 

6 D 

U 

46 20 ... 

34 49 

12 25 7 

247 20 64 

•in 

. 7 Ja 

12 

29 

7 F 

9 

Magha , ... 

l Ja 

13 

18 10 ... 

24 45 

14 23 40 

276 52 44 


H. 1267 Masi 

. 1 ¥ 

10 

30 

2 Mr 

11 

Phalguna ... 

2 ¥ 

11 

50 0 12# 

12 50 

16 22 14 

306 24 35 


Nor. 6 Panguni.. 

. 3 Mr 

12 

31 

6 Ap 

11 

Chaitra 

4 Mr 

13 

21 60 ... 

64 47 

18 20 47 

336 66 25 J 

t 

















TABLE XII—General Ephemeris A D. 1850—A D. 1855. 

New Moon 


<SR 


Ceuimenoe- 
mont of 
years in dif¬ 
ferent eras. 


Tamil 

month. 


Tamil Month 

Beginning End 

I* 4 

A -2 0^3 

$ 3 S' » 8 § S* 

^ a 4 Es a a 


Ending moment 

of New Moon Tithi. ('s Anoin. 0’s Auorn. 
Mean Actual 


1 


4 

Lunar month. 


O o Z? 

t a a 


4j -3 5- 

O P< « 


4 3 

O p* 


jw 

^ 3 


^ 2 _ 
5 o (2 


K. Y, 4961 Ohittirai . 

.. GAp 

12 

31 

1 My 12 

Vaisakha ... 

( 6 Ap 

ii 

53 41 12 

28 67 

20 19 17 








/ 7 My 11 

25 31 ... 

05 46 

22 17 51 

Sak. 1772 Vaikasi . 

.. 2 M 

13 

31 

4 Je 

12 

Jyeshta 

1 Je 

9 

57 21 10 

16 61 

24 16 24 

Vik. 1907 Ani 

.. 5 Je 

13 

32 

1 J1 

14 

A shada 

3 J1 

9 

29 11 ... 

34 31 

26 14 58 

(S.) Sadhsrana. Adi 

.. 2 J1 

15 

81 

4 Au 

14 

Sravaua 

6 An 

8 

117 

61 31 

0 40 15 

K. 1025 (S. M.) Avani . 

„ 6 Au 

15 

31 

7 8 

14 

Bhadrapada . 

6 S 

6 

82 51 ... 

10 39 

2 38 49 

K. 1025 (N. M.) Purattasi 

.> 1 8 

15 

30 

2 O 

14 

Asvina 

i O 

6 

4 41 5 

33 56 

4 37 22 

34 g., 47 p. Aippasi . 

.. 3 0 

15 

30 

4 N 

13 

Kartika 

2 N 

4 

36 31 ... 

3 16 

6 35 66 

13.53. 1256 Kartigai. 

. 5 N 

14 

30 

6 D 

13 

Margasira ... 

4 P 

4 

8 22 8 

39 41 

8 84 29 

N. Purmati Margali . 

. 7 D 

14 

29 

7 Ja 

11 

Pausha 

6 Ja 

2 

40 12 ...C 

) 22 55 

10 33 3 

A- D. 1861 Tai 

. 1 Jn 

12 

30 

2 F 

10 

MagUa 

V F 

1 

12 2 ... 

10 38 

12 31 37 

H. 1268 Mas! 

. 3 F 

11 

29 

3 Mr 

ll 

Phalguna ... 

1 Mr 

2 

43 52 ... 

56 35 

14 30 10 

Oct. 26, 27 Panguni . 

. 4 Mr 

12 

31 

6 Ap 

11 

Ohaitra 

3 Ap 

1 

15 42 ... 

42 84 

1G 28 43 

K Y. 4952 Ohittirai. 

.. 7 Ap 

12 

31 

2 My 

12 

Vaisakha ... 

4 Ap 

30 

47 32 My.1.19 56 

18 27 17 

Sak. 1773 Vaikasi . 

. 3 My 

13 

31 

5 Je 

12 

Jyeshta 

6 My 30 

19 22 ... 

49 8 

20 25 51 

Vik. 1908 Ani 

. 6 Je 

13 

32 

2 J1 

14 

Ashada 

7 Jo 

28 

61 12 290 14 44 

22 24 25 

(S.)Vftodhakrit Adi 

. 3 J1 

15 

31 

6 Au 

14 

8ravana 

2 Jl 

28 

23 2 ... 

33 07 

24 22 6 8 

a. 1026 (8. M.) Avani . 

. 6 Au 

15 

SI 

1 8 

14 

Bhadrapada . 

3 Au 

26 

64 53 ... 

52 58 

26 21 32 

K.1026 (N. M.) Purattasi 

• 2 8 

15 

31 

4 O 

15 

Asvina 

5 S 

25 

26 43 ... 

12 53 

0 46 49 

50 g., 19 p. Aippasi .. 

. 50 

16 

30 

6 N 

14 

Kartika 

6 O 

24 

58 33 ... 

86 50 

2 45 22 

B. 8. 1257 Kartigai.. 

. 7 X 

15 

29 

7 D 

13 

Margasira ... 

1 N 

23 

30 23 ... 

3 12 

4 43 56 

(N) Dundubhi Margali .. 

. 1 1) 

U 

29 

1 Ja 

11 

Pausha 

3 P 

23 

2 13 220 36 7 

6 42 30 

A D. 1852 Tai .. 

. 2Ja 

12 

30 

3 F 

10 

Magha 

4 Ja 

21 

34 3 ... 

14 34 

8 41 3 

H. 1269 Mast 

. 4 F 

11 

30 

5 Mr 

11 

Phalguna ... 

0 F 

20 

5 53 19 

57 23 

10 89 37 

Oct. 15 Panguni.. 

. 6 Mr 

12 

30 

7 Ap 

10 

Ohaitra ... 

7 Mr 

20 

37 43 ... 

42 16 

12 38 10 

K. Y. 4953 Ohittirai.. 

. 1 An 

n 


3 My 

11 

Vaisakha ... 

2 Ap 

19 

9 34 ... 

25 56 

14 36 44 

8ak. 1774 Vaikasi .. 

. 4 My 12 

31 

6 Je 

14 

Jyoslita 

8 My 

18 

41 24 19 

5 49 

16 35 18 

Vik. 1909 Ani 

. 7 Je 

12 

32 

3 J1 

13 

Ashada 

5 Jo 

17 

13 14 ...0 38 40 

18 33 51 

(8.) Paridhavi. Adi 

. 4 J1 

14 

31 

6 An 

13 

Svavana 

6 Jl 

1G 

45 4 17 

6 52 

20 32 25 

K. 1027 (8. M.) Avani .. 

. 7 Au 

14 

32 

3 8 

14 

Bhadrapada . 

f 1 Au 

15 

16 54 ... 

31 27 

22 30 58 








l 2 8 

13 

48 44 ... 

54 7 

24 29 32 

K. 1027 (N. M.) Purattasi 

. 4 S 

15 

30 

5 O 

14 

Asvina 

4 O 

13 

20 84 ... 

16 40 

26 28 6 

* 5g., 50 p. Aippasi .. 

. 6 0 

15 

30 

7 N 

13 

Kartika 

5 N 

11 

52 24 ... 

40 28 

0 53 23 

B.o. 1258 Kartigai 

. t N 

14 

29 

1 D 

12 

Margasira . . 

7 D 

11 

24 14 ...#0 6 50 

2 51 59 

(N)RtulMrodgarin. M arga li 

. 2 I) 

13 

30 

3 Ja 

11 

Pausha 

1 Ja 

9 

06 5 ... 

36 44 

4 50 30 

A. D 1863 Tai 

. 4 Ja 

12 

29 

4 F 

9 

Magha 

3 F 

8 

27 55 ... 

10 3 

6 49 3 

H. 1270 M-ist .. 

. 5 V 

10 

80 

6 Mr 

11 

Phalguna ... 

5 Mr 

10 

0 0 9 

46 45 

8 47 37 

Oct. 4 Panguni.. 

. 7 Mr 

12 

30 

1 Ap 

10 

Ohaitra 

6 Ap 

8 

31 35 ... 

26 5 

10 46 11 

K. Y. 4954 Ohittirai 

. 2 Ap 

11 

31 

4 My 

11 

Vaisakha ... 

1 My 

8 

3 25 ... 

6 32 

12 44 44 

8ak. 1775 Vaikasi .. 


12 

32 

1 Jo 

12 

Jyeshta 

2 Je 

6 

35 15 ...O 45 58 

14 43 18 

Vik. 1910 Ani 

. 2 Jo 

18 

31 

4 J1 

18 

Ashada 

4 Jl 

6 

7 5 ... 

22 38 

16 41 61 

(S.) Pramadi Adi 

. 6 31 

14 

32 

1 Au 

14 

Sravana 

5 An 

4 

38 55 ... 

55 47 

13 40 25 

K. 1028 (S. M.) Avani 

. 2 Au 

ir> 

31 

48 

14 

llha Irapada . 

7 8 

3 

10 46 ... 

25 57 

20 38 59 

K. 1028 (N. M.) Purattasi 

. 5 8 

15 

30 

6 () 

14 

Asvina 

1 O 

2 

42 36 ... 

53 54 

22 37 32 

21 g., 21 p. Aippasi .. 

. 7 0 

15 

30 

1 N 

13 

Kartika 

3 N 

1 

14 26 ... 

20 26 

24 36 0 

B.S. 1259 Kartigai .. 

. 2 N 

14 

30 

3 D 

13 

Margasira ... 

4 X 

30 

46 6 ... 

46 20 

26 34 39 

(N.)Kaktaksha. Margali .. 

. 4 l> 

14 

29 

4 Ja 

11 

Pausha 

6 D 

30 

18 6 ... 

12 52 

0 59 56 

A. D. 1864 Tai 

. 6 Ja 

12 

29 

6 F 

9 

Magha 

7 Ja 

28 

49 56 ... 

40 55 

2 58 30 

H. 1271. Masi 

. 6 F 

ii) 

30 

7 Mr 

11 

Phalguna ... 

2 F 

27 

21 46 ... 

9 42 

4 57 4 

8cp. 24 Panguni .. 

. 1 Mr 

12 

31 

3 Ap 

11 

Ohaitra 

3 Mr 

28 

53 36 ... 

39 38 

6 55 37 

K Y. 4955 Ohittirai.. 

. 4 Ap 

12 

31 

G My 

12 

Vaisakha ... 

5 Ap 

27 

25 26 ...O 

12 20 

8 54 11 

8ak. 1776 Vaikasi .. 

. 7 Mv 13 

31 

2 Je 

12 

Jyeshta 

6 Mv 26 

57 16 ... 

47 31 

10 52 44 

Vik. 1911 Ani 

, 3 Jo 

13 

32 

6 J1 

14 

Ashada ... 

1 Je 

25 

29 6 ... 

24 34 

12 51 18 

(8.) Ananda Adi 

. 7J1 

15’ 

Si 

2 Au 

14 

Sravana 

3 Ji 

25 

0 67 ... 

2 42 

14 49 52 

K. 1029 (8. M.) Avani .. 

. 3 Au 

15 

31 

5 8 

14 

Bhadrapada . 

4 Au 

23 

32 47 ... 

40 36 

16 48 25 

K. 1020 (N. M.) Purattasi 

. 6 8 

15 

31 

1 O 

15 

Asvina 

6 3 

22 

4 37 ... 

17 4 

18 46 59 

36 g., 52 p. Aippasi ... 

. 2 O 

16 

29 

2 N 

13 

Kartika 

7 0 

21 

36 37 ...O 62 8 

20 45 32 

B. 8. 1260 Kartigai 

. 3 X 

14 

30 

4 D 

13 

Margasira ... 

2 N 

20 

8 17 ... 

23 58 

22 44 6 

(N.) Krodhamu Margali ... 

, 6 O 

H 

29 

5 Ja 

It 

Pausha 

8 l) 

19 

40 7 ... 

52 13 

24 42 40 

A. D 1865 Tai 

. 6 Ja 

12 

30 

7 F 

10 

Magha 

5 Ja 

18 

11 58 ... 

19 35 

26 41 13 

H. 1272 Masi 

. 1 F 

11 

30 

2 Mr 

12 

Phalguna ... 

6 F 

16 

43 48 

45 15 

1 6 30 

Sep. 13 Panguni.. 

. 3 Mr 

13 

30 

4 Ap 

11 

Ohaitra 

1 Mr 

18 

15 38 ... 

10 15 

8 5 4 


5« JS 

Q O p-t 

0 12 43 
29 44 33 
59 16 24 
88 48 14 
118 20 4 
147 51 54 
177 23 44 
206 56 34 
236 27 24 
265 69 14 
295 31 4 
325 2 54 
354 34 44 

18 51 4 
48 22 54 
77 54 44 
107 26 34 
136 58 24 
166 30 14 
196 2 4 
226 33 54 
256 5 44 
284 37 33 
314 o 23 
343 41 13 

7 57 33 
37 29 23 
67 1 13 
96 33 4 
126 4 54 
155 36 44 
185 8 34 
214 40 24 
244 12 14 
273 44 4 
303 15 54 
832 47 45 
362 19 35 

26 85 55 
66 7 45 
85 39 35 
115 n 24 
144 43 14 
174 15 4 
203 46 54 
233 18 44 
262 50 34 
292 22 24 
321 54 14 
851 26 4 

15 42 23 
46 14 13 
74 46 3 
104 17 53 
133 49 44 
163 21 34 
192 53 24 
222 25 14 
251 57 4 
281 28 54 
311 0 44 
240 32 34 


5 ui 

ii ii 




1 day, 10 ghat.. 29 palas. 1 day, 59 ghat., 23 palas. 0 day, 35 ghat., 43 palas. 1 day, 24 ghat., 36 palas. 0 day, 0 ghat, 57 palas. 









***** 



TABLE XU.—Gen oral Ephemevis A,D. 1855 AD. i860. 


<sl 


Tamil Month 


Commence¬ 
ment of 
years in dif¬ 
ferent eras. 


Tamil 

month. 


Beginning 

| a 

I § 

£ a 


4 

T 


End 


Now Moon 

Ending moment, 

of New Moon Tithi X’s Anom. ©’s Anora. 


4 


Moan Actual 


I I' 


Lunar month. 


1 

o 


K. Y. 4956 OhitUrai.. 
Sak. 1777 Vaikasi .. 
Vik. 1912 Ani 


(S.) Uakshasa Adi 
IS, 1030 (3. M.) Avani . 
| K. 1030 (N. M.) Purattasi 
^ 52 g., 24 p. Aippasi 

J B. S. 1261 
l (N.) Kahaya 
A. D. 1858 
C H. 1273 
j Sep. 1 


Kartigai.. 
Margali .. 
Tai 
Masi 

Panguni.. 


( K. Y. 4957 

Sak. 1778 
j Vik. 1913 
\ (S.) An ala 

K. 1031 (S. M.) 
I K. 1031 (N.M.) 
V. 7 (?., 55 p. 

I II. S. 1262 

l (N.) Prabliava 
A. D. 1857 
( 11. 1274 

( Aug. 22 


Chittirai.. 

Vaikasi 

Ani 

Adi 

Avani 

Purattasi, 

Aippasi . 

Kartigai . 

Margali . 

Tai 

Masi 

Panguni . 


f K Y. 4958 

Sak. 1779 
Vik. 1914 
(S.) Pingala 
K. 1032. (8. M.) 
K. 1082 (N. M.) 
23 g., 26 p. 

B. S. 1203 
tN.) Sukla 
AD. 1858 
11. 1275 
Aug. II 


Chittirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi.. 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni.. 


( K.Y. 4959 

I 8ak. 1780 


Chittirai 
Vaikasi .. 


) Vik. 1915 
f < S.) Kalayukta. 
[ K. 1033 (S. M.) 
K. 1033 (X. M-) 




38 g., 57 p. 
B. 8. 1264 
(N.) Pramoda 

A D. 1859 

H. 1273 
July 81 


Ani 

Adi 

Avani 

Purattasi.. 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni 


K. Y. 4960 

Sak. 1781 
Vik.1916 
- (3.) Siddharthi. 
K. 1034 (S. M) 
K. 1034 (>'. M.) 
I 64*., 29 p. 

( B. S. 1266. 

} (N.) Prajapati. 

A. D. 1860 
( 11. 1277. 

{ July 20 


Chittirai,. 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi.. 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni .. 


5 Ap 

12 

31 

7 My 

12 

Vaisakha ... 

2 Ap 

16 

1 My 13 

31 

3 Je 

12 

Jyeshta 

4 My 16 

4 Je 

13 

32 

7 Jl 

14 

Ash a da ... ( 

5 Je 

14 






{ 

7 Jl 

14 

1 Jl 

15 

31 

3 Au 

14 

Sravana 

1 Au 

12 

4 Au 

15 

31 

6 8 

14 

Bhadrapada . 

3 S 

11 

7 S 

15 

31 

2 0 

16 

Asvina 

4 O 

io 

3 O 

16 

30 

4 N 

14 

Kartika 

6 N 

9 

5 N 

15 

29 

6 D 

13 

Margasira ... 

1 I) 

9 

6 I) 

14 

30 

7 Ja 

12 

Pausha 

2 Ja 

7 

1 Ja 

13 

29 

l F 

10 

Magha 

4 F 

6 

2 F 

11 

30 

8 Mr 

11 

Phalguna ... 

5 Mr 

6 

4 Mr 

12 

30 

5 Ap 

10 

Chaitra 

7 Ap 

5 

6 Ap 

a 

31 

1 My 11 

Vaisakha ... 

1 My 

4 

2 My 

12 

31 

4 j e 

11 

Jyeshta 

3 Je 

3 

5 Je 

12 

32 

1 Jl 

13 

AsKada 

4 Jl 

2 

2 Jl 

14 

32 

5 An 

14 

Sravana 

o Au 

1 

6 Au 

16 

31 

1 S 

14 

Bhadrapada . 

7 Au 

30 

28 

15 

30 

3 0 

14 

Asvina 

2 8 

29 

4 O 

15 

30 

5 N 

13 

Kartik i 

3 O 

28 

6 N 

14 

29 

6 O 

12 

Margasha ... 

5 N 

27 

7 I) 

18 

30 

1 Ja 

11 

Pausha 

6 D 

26 

2 Ja 

12 

29 

2 F 

9 

Magha 

1 Ja 

25 

3 F 

10 

30 

4 Mr 

11 

Phalguna ... 

2 F 

23 

5 Mr 

12 

30 

6 Ap 

10 

Chaitra 

4 Mr 

25 

7 Ap 

11 

31 

2 My 

11 

Vaisakha ... 

6 Ap 24 

3 Mv 12 

32 

6 Je 

12 

Jyeshta 

7 My 23 

7 Jo 

13 

31 

2 Jl 

13 

Ashada 

2 Je 

22 

3 Jl 

14 

32 

6 Au 

14 

Sravana 

3 Jl 

2i 

7 Au 

15 

31 

2 8 

14 

Bhadrapada . 

5 Au 

20 

3 S 


30 

4 O 

14 

Asvina 

6 S 

18 

5 O 

15 

30 

6 N 

13 

Kartika 

1 O 

18 

7 N 

14 

30 

1 D 

18 

Margasira ... 

2 N 

16 

2 D 

14 

29 

2 Ja 

11 

Pausha 

4 D 

16 

3 Ja 

12 

30 

4 F 

10 

Magha ... 

5 Ja 

14 

5 F 

11 

29 

6 Mr 

11 

Phalguna ... 

7 F 

13 

6 Mr 

12 

31 

1 Ap 

11 

Chaitra 

1 Mr 

14 

2 Ap 

12 

31 

4 My 12 

Vaisakha ... 

8 Ap 

13 

5 My 13 

31 

7 Je 

12 

Jyeshta 

f 4 Mv 12 







{ 6 Je 

11 

1 Je 

13 

32 

4 Jl 

H 

Ashuda 

l Jl 

11 

5 Jl 

15 

31 

7 An 

14 

Sravana 

2 Au 

9 

1 Au 

16 

31 

3 8 

14 

Bhadrapada . 

4 S 

8 

4 8 

16 

31 

6 0 

15 

Asvina 

5 O 

7 

7 O 

16 

29 

7 N 

13 

Kartika 

7 N 

G 

1 N 

14 

30 

2 I) 

13 

Margasira ... 

1 I) 

5 

3 D 

14 

29 

3 Ja 

11 

Pausha 

3 Ja 

4 

4 Ja 

12 

30 

5 F 

10 

Magha 

4 F 

2 

6 F 

11 

30 

7 Mr 

12 

Phalguna ... 

6 Mr 

4 

1 Mr 

13 

30 

2 Ap 

11 

Chaitra ... 

7 Ap 

2 

3 Ap 

12 

31 

6 Mv 

12 

Vai&akha ... 

2 My 

2 

6 My 

13 

31 

1 Je 

12 

Jyeshta 

3 My 31 

2 Je 

13 

32 

6 Jl 

14 

Ash ad a 

6 Je 

30 

6 Jl 

15 

31 

1 Au 

14 

Sravana 

6 Jl 

29 

2 Au 

15 

31 

4 S 

14 

Bhadrapada . 

1 Au 

28 

5 8 

15 

31 

7 O 

15 

Asvina ... 

2 S 

26 

1 O 

16 

30 

2 N 

11 

Kartika 

4 O 

26 

3 N 

15 

29 

3 D 

13 

Margasira ... 

6 N 

25 

4 I) 

14 

30 

4 Ja 

12 

Pausha 

7 D 

24 

6 Ja 

13 

29 

6 F 

10 

Magha 

2 Ja 

23 

7 F 

11 

30 

l Mr 

11 

Phalguna ... 

3 F 

21 

2 Mr 

12 

30 

3 Ap 

10 

Chaitra ... 

5 Mr 

22 




to 


I 

75 £ 


S ^ 
5 (2 Q 


J 

‘8 | 
» £ 


JJ 

'll 


u vt 


o ru 


47 28 
19 18 
51 8 
22 58 
54 48 
26 38 
58 28 
30 18 
2 10 
33 59 
6 49 
37 39 
9 29 


... O 85 30 
... • 2 12 
... 31 29 

4 30 
41 49 
22 38 
4 38 
45 13 
22 47 
56 13 
25 21 
50 33 
13 47 


11 O 


...#0 


5 3 38 
7 2 11 
9 0 45 
10 69 18 
12 57 52 
14 56 25 
16 54 59 
18 53 33 
20 52 7 
22 tO 40 
24 49 14 
26 47 47 
1 13 4 


4 48 53 ^ 
34 20 43 
63 52 33 
93 24 23 
122 56 13 
152 28 3 
lsl 59 51 
211 31 44 
241 3 34 
270 35 24 
300 7 14 
329 39 4 
359 10 54 


I! 

II 


ri 

© 


34 7 
55 45 
19 49 


41 19 ... 

13 9 2 
44 59 ... 

16 50 Jl. 81.48 26 
18 40... 23 15 

20 30 .. •O 4 19 
52 20 ... 49 46 

24 10 


35 51 


11 38 
10 11 

8 45 
7 19 
6 52 
4 26 
2 59 
1 33 


23 27 13 
52 59 3 
82 30 53 
112 2 43 
141 34 38 
171 6 23 
200 38 13 
230 10 3 


J 

J 


4' 


$ 

’JO 


56 

0 

27 


19 

6 

19 

0 

6 

259 

41 

54 


27 

60 

... 


66 

59 

20 

58 

40 

289 


44 

>% 

69 

40 

24 


38 

35 

22 

57 

14 

318 

45 

34 

'i 

31 

30 

... 


54 

26 

24 

55 

47 

348 

17 

24, 


3 

22 

... 


16 

47 

26 

54 

21 

12 

33 

43' 

\ « 

35 

11 

... 


34 

23 

1 

19 

38 

42 

5 

33 

£ 

fl 

7 

1 

21 


52 

36 

3 

18 

12 

71 

87 

23 


38 

51 

... 


12 

19 

5 

16 

45 

101 

9 

13 

a 

10 

41 

19 


87 

43 

7 

16 

19 

130 

41 

3 


42 

31 

... 

• 

9 

16 

9 

13 

52 

160 

12 

53 

Ofi 

14 

21 

17 


48 

29 

11 

12 

26 

189 

41 

43 

bQ 

46 

11 



34 

21 

13 

11 

0 

219 

16 

33 

<£> 


2 

... 


28 

33 

15 

9 

33 

248 

48 

23 

•O 

49 

62 

15 


11 

13 

17 

8 

7 

278 

20 

14 

>. 

21 

42 

... 

O 

53 

19 

19 

6 

40 

307 

52 

4 

rc 

63 

32 

15 

• 

28 

1 

21 

5 

14 

337 

23 

tlj 

O 

25 

22 



55 


23 

3 

48 

1 

40 

131 

1 

67 

12 

13 


17 

15 

25 

2 

21 

31 

12 

3 

3 

89 

2 

... 


35 

26 

27 

0 

56 

60 

48 

53 

*3 

0 

52 

10 



47 

1 

26 

12 

90 

16 

43 

SU 

32 

42 

... 

o 

9 

59 

3 

24 

45 

119 

47 

33 

O 

CO 

4 

33 

7 


32 

22 

5 

23 

19 

149 

19 

23 | 

1 J 

36 

23 

... 


0 

58 

7 

21 

53 

173 

61 

13 

► 3 

8 

13 

5 


37 

6 

9 

20 

26 

208 

23 

3 


40 

3 



20 

48 

11 

19 

0 

237 

.71 

53 

L- 

11 

53 

. •. 


9 

43 

13 

17 

33 

267 

28 

43 

v“ 

43 

43 

... 

o 

5y 

18 

15 

16 

7 

296 

58 

33 

a' 

'C 

15 

33 

... 


44 

29 

17 

14 

41 

326 

30 

24 

© 

47 

23 

3 


22 

28 

19 

13 

14 

356 

2 

uj 


19 

14 



62 

36 

21 

11 

48 

20 

18 

33 1 

1 


4 

Je. 

1 

16 

3 

23 

10 

21 

49 

50 

23 

J 


64 

... 


35 

11 

25 

8 

55 

79 

93 

13 

’3 

64 

44 

... 

0 

52 

21 

27 

7 

29 

108 

54 

3 


26 

34 



10 

17 

1 

32 

46 

138 

25 

53 

r 

58 

24 

... 


31 

36 

3 

31 

19 

167 

57 

43 

£ 

30 

14 

25 


58 

0 

5 

29 

52 

197 

29 

33 

7* 

2 

4 

24 


30 

68 

7 

28 

26 

227 

1 

23 

r- 

33 

54 

... 


10 

62 

9 

27 

0 

256 

88 

13 


5 

46 

22 

o 

57 

7 

11 

25 

34 

286 

5 

3 

<T 

37 

35 

... 


14 

32 

13 

24 

7 

315 

36 

54 

'•C 

9 

25 

... 


30 

40 

16 

22 

41 

345 

8 




_ cr> 














TABLE XII.—General Ephemeris A.D. 1860—A.D. 1865. 


& 


Commence¬ 
ment of 
years in dif¬ 
ferent. eras. 

( K. Y. 4961 

| Sak. 1782 
I Vik.1917 
! (S.) Ikuidra 
K. 1036 (S. M.) 
K. 1086 (N. M.) 

log., Op. 

B. S. 1266 
(N.) Angiras 

AD 1861 

H. 1278 
Julv 9 


Tamil 

month. 


Tamil Month 

Beginning 

§ 

it >. 

& 


& 




( K. Y. 4982 

I fcak- 1788 
l Vik. 1918 
^ (8.) lJurinati 
I K. 1036 (8. M.) 
K. 1036 (N.M.) 
[ 25 g M 31 p. 

t B. 8. 1267 
( (N.) Srimukha 
A. D. 1862 
f H. 1279 
£ .lime 28,29 

K. Y. 4963 

Sak. 1784 
Vik.1919 
< (8.) Dundukhi 
! K. 1037 (S. M.) 

K. 1037 (NTaI. 
i 41 g. t 2 p. 
t Jk 8. 1268 
) (N.) Bhava 
A. D 1863 
( H. 1280 

f June 18 


( K. Y. 4964 

1 8ak. 17 So 
Vik.1920 
} (8.) Rudhi remark 


V 56 g., 34 p. 

) Jk S. 1269. 

( (N.; Yu van 

A D. 1864 

{ H.1281 
£ June 6 

( K Y. 4966 

Sak. 1786 
Vik. 1921 
■{ (S.)Kaktaksha. 
j K. 1039 (8. M.) 
; K. 1039 (N.M.) 
I 12 g., 5 p. 
j 3k 8. 1270 
(. (N.) Dhatri 
A. D. 1865 
( H. 1282 

{ May 27 


Chittirai . 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi . 

Aippasi ... 
Kartigai... 
Margali ... 
Tai 
Magi 

Panguni ... 

Chittirai... 
Vaikasi ... 
Ani 
Adi 
Avani 

Purattosi . 

Aippasi ... 
Kartigai... 
M argali ... 
Tai 
Musi 

Panguni ... 

Chittirai . 
Vaikasi 


4 Ap 11 
7 My 12 

3 Je 12 
7 .n 14 

4 Au 15 

7 8 15 


2 O 

4 N 

5 i) 

7 Ja 
1 Y 

3 Mr 

5 Ap 
1 My 

5 Jo 
1 J1 

6 Au 
1 S 

3 O 
5 N 

7 f> 

1 Ja 
a F 

4 Mr 


7 Ap 12 31 
3 Mv 13 31 


Ani 

. 6 Je 

13 


Adi 

. 3 J1 

15 

31 

i Avani 

. 6 Au 

15 

31 

) Purattasi 

. 2 S 

15 

31 

Aippasi .. 

. 5 0 

16 

29 

Kartigai 

. 6 N 

14 

30 

Margali ... 

. 1 D 

14 

29 

Tai 

2 Ja 

12 

30 

Masi 

4 ¥ 

11 

30 

Panguni... 

. 6 Mr 

13 

30 

Chittirai . 

1 Ap 

12 

SI 

Vaikasi ... 

4 My 

13 

31 

Ani 

7 Jo* 

18 

32 

Adi 

4 J1 

15 

31 

i Avani 

7 Au 

15 

31 

Purattasi . 

8 S 

15 

31 

Aippasi ... 

0 o 

16 

30 

Ka.tigai... 

1 N 

15 

39 

Margali ... 

2 D 

1 

30 

Tai 

4 Ja 

13 

29 

Hast 

5 ¥ 

11 

30 

Panguni... 

7 Mr 

12 

30 

Chittirai . 

2 Ap 

11 

31 

Vaikasi ... 

5 My 

12 

32 

Ani 

2 Jo 

13 

31 

Adi ... 

6 J1 

14 

32 

Avani 

2 Au 

15 

31 

Purattasi , 

5 S 

15 

30 

Aipjiasi ... 

7 O 

15 

30 

Kauigai... 

2 N 

14 

30 

Margali ... 

4 D 

14 

29 

Tai 

5 Ja 

12 

29 

Maei 

6 Y 

10 

30 

Panguni... 

1 Mr 

12 

30 


End 

■f 

& 5 
% § 


31 

31 

32 
32 
31 

30 

30 

29 

30 

29 

30 
30 


6 My 11 

1 Je a 

6 J1 13 
3 An 14 
6 8 14 

1 0 14 


3 N 

4 D 

6 -fa 

7 F 
2 Mr 
4 Ap 


11 81 

12 32 

13 31 

14 32 
16 31 

15 30 

15 30 

14 30 
14 30 

12 30 

11 29 

12 31 


7 My 11 
4 Je 12 
7 *T ! 13 

4 Aq 14 
7 8 
2 O 
4 N 

6 n 

7 Ja 

2 P 

3 Mr 11 
,» Ap 11 


14 

14 

13 

13 

11 

10 


Lunar month. 


Vaisakha ... 

Jyeshta 

Ashada 

Sravaaa 
Bhadrapada . 
Asvina 

Kartika 
Mavgasiva ... 
Pausha 
Magha 
Phaiguna ... 
Chaitra 

Vaisakha ... 
Jyeshta 
Ashada 
8iavana 
Bhadrapada. 
Asvina 
Kartika 
iMargasira ... 
Paugha 
Magha 
Phaiguna ... 
Chaitra 


£ 


New Moon 

Ending moment 

of New Moon Tir.hl. { *s Anom. 0s Anom. 
Mean Actual 


5 1 

k l5b 

6 Ap 20 

1 Mv 20 

2 Je 18 

4 Jl 

5 Au 
i 7 8 

lO 

3 N 

4 D 

6 Ja 

7 Y 
2 Mr 
4 Ap 


J4 


s a 


(A 

a 


18 

16 

15 

14 

13 

12 

11 

9 

11 

10 


in 

41 15 21 
13 5 ... 
44 55 19 
16 45 ...O 
48 35 ... 
20 25 ... 
62 16 ... 
24 6 12 
5i> 56 ... 
27 46 ...o 
69 36 ... 
31 26 ... 

3 16 ... 


% .< ^ 

Si cS 

o £ S 


li n 

44 31 

11 17 
33 16 
52 58 

12 39 
31 16 
59 33 
29 41 

5 17 

45 37 
29 10 

13 18 


21 5 
19 40 
18 14 
16 48 
15 22 
13 55 
39 12 
37 46 
36 19 
34 63 
33 27 
82 0 
30 36 


6 My 

7 Jo 

1 J1 

3 Au 

4 3 

6 O 

7 N 

2 D 

3 D 

5 Ja 

6 F 
1 Mr 


9 35 6 
8 6 5 7 

7 33 47 
6 10 87 . 
4 42 27 . 
4 H 17 
2 46 7 . 
2 17 67. 
31 49 47 . 
80 21 38 . 
28 53 23 . 
30 25 18 . 


2 Mj 

- 12 

Vaisakha .. 

. 2 Ap 

28 

57 8 


6 Je 

12 

Jyeshta 

- 4 My 28 

28 58 

...0 

2 JJ 

14 

Ashada 

6 Je 

27 

0 48 


5 Au 

14 

Svavana 

7 Jl 

26 

32 38 


1 S 

14 

Bhadrapada . 

2 Au 

25 

4 29 


4 O 

15 

Asvina 

3 S 

23 

36 19 


5 N 

13 

Kartika 

5 0 

23 

8 9 


7I> 

13 

Margnsira ... 

6 N 

21 

39 59 , 

,..o 

1 Ja 

li 

Pausha 

1 D 

21 

11 49 , 


3 ¥ 

10 

Magha 

2 Ja 

19 

43 39 , 


5 Mr 

12 

Phaiguna ... 

4 V 

18 

15 29 , 


7 Ap 

H 

Chaitra 

5 Mr 

19 

47 19 , 

... 

8 My 

12 

Vaisakha ... 

7 Ap 

18 

19 9 


6 Jo 

12 

Jyeshta 

1 Mv 17 

50 59 . 

...0 

8 Ji 

14 

Ashada 

3 Jo 

16 

32 50 


6 Au 

14 

Smv ana 

f 4 Jl 

15 

54 40 . 





f 6 Au 

14 

26 30 . 


2 S 

14 

Bhadrapada. 

7 8 

12 

58 20 13 

5 0 

15 

Asvina 

2 0 

12 

30 10 . 


7 N 

14 

Kartika 

4 N 

11 

2 0 . 

..0 

1 D 

13 

Maigasira ... 

6 n 

10 

33 50 . 


3 Ja 

12 

Pausha ... 

7 Ja 

9 

5 40 . 


4 F 

10 

Magha 

1 F 

7 

37 30 • 


6 Mr 

11 

Phaiguna ... 

3 Mr 

8 

9 21 . 


1 Ap 

10 

Cbaitra 

4 Ap 

6 

41 11 . 


4 My 

11 

Vaisakha ... 

6 Mv 

6 

13 1 

6i 

l Jo 

12 

Jyeshta 

7 .rd 

4 

44 51 . 


4 Jl 

13 

Ashada 

2 Jl 

4 

16 41 . 


l Au 

U 

Sravana 

3 Au 

2 

48 31 . 


4 S 

14 

Bhadrapada. 

o S 

1 

20 21 . 


0 0 

14 

Asvina 

6 S 

30 

52 11 . 


1 N 

13 

Kartika 

1 O 

30 

24 1 . 


3 D 

13 

M&rgasira ... 

2 N 

28 

55 52 29 

4 Ja 

11 

Pausha 

4 D 

28 

27 42 .. 


5 ¥ 

9 

Magha 

5 Ja 

26 

59 32 27 

7 Mr 

11 

Phaiguna ... 

7 F 

25 

31 22 .. 


2 Ap 

10 

Chaitra 

2 Mr 

27 

3 12 .. 

.o, 


.. 54 39 
.. 31 1 
S» 1 54 

. 

.. 62 29 

.. 15 30 

.. 39 O 

,.0 4 1G 
.. 32 19 

.. 3 35 

■ 

.. 15 29 

54 51 
> 34 33 

12 37 

47 57 
20 7 
49 49 
17 36 
44 19 
10 42 

37 2G 
5 0 

33 53 

4 46 

38 10 

13 51 
51 25 
29 58 

9 56 
44 4 
17 40 

48 43 
17 14 
43 32 

8 20 
82 41 


25 3 
55 38 

30 44 
10 63 
53 12 

31 57 
14 52 
50 51 
21 12 
49 5 


15 29 7 
17 27 41 
19 26 15 
2121 48 
23 23 22 
25 21 55 
27 2 > 29 
1 45 46 
3 41 20 
5 42 53 
7 41 27 
9 40 0 

ti 38 34 
13 37 8 
15 35 41 
17 34 15 
19 82 48 
21 81 22 
23 29 56 
25 28 29 
27 27 3 
l 52 20 
3 .50 6 4 
5 49 27 

7 48 1 
9 46 84 
11 45 8 
13 43 42 
15 42 15 
17 40 19 
19 39 22 
21 37 56 
23 36 30 
25 35 3 
0 0 20 
1 58 54 
3 57 27 

5 66 1 
7 54 35 
9 53 8 

11 51 42 
13 50 15 
15 48 49 
17 47 23 
19 15 56 
21 41 30 
23 43 3 
25 41 37 
0 6 54 


III 

9 25 3 
38 56 53 
68 28 43 
98 0 33 
127 32 23 
157 4 13 
186 36 3 
216 7 53 
245 39 43 
275 11 33 
304 43 24 
334 15 14 
363 47 4 

28 3 23 
57 35 13 
87 7 3 
116 88 63 
J46 10 43 
175 42 33 
206 14 23 
2.34 46 13 
264 13 8 
293 49 53 
323 21 44 
352 53 34 

17 9 53 
46 41 43 
76 13 33 
105 46 23 
135 17 13 
164 49 3 
194 20 53 
223 52 43 
258 24 33 
282 56 23 
312 28 13 
342 0 3 

6 16 22 
85 48 13 
65 20 2 
94 61 53 
124 23 43 
• 153 55 33 
183 97 23 
212 59 13 
242 31 3 
272 2 53 
8«1 34 43 
331 6 33 
360 33 23 

24 54 42 
H 26 32 
83 58 22 
113 30 13 
143 2 3 
172 33 53 
232 5 43 
231 37 33 
261 9 23 
290 41 13 
320 13 3 
349 44 53 


f-> » 
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TABLE XII.—General Ephemerifc A.D. 1865—A.D. 1870. 


<SL 


Tamil Month 


Beginning 


pomntenoe- 


4 



mont of 

Tamil 




years in dif¬ 

month. 

8 § 


1 

ferent eras. 


£ 53 

Q 


K. Y. 4906 

Chittirai . 

3 Ap 11 

31 

Sak. 1787 

Vaikasi ... 

6 Mv 

12 

32 

Vik. 1922 

Ani 

3 Je 

13 

31 

(S.) Krodbaua. 

Adi 

6 J1 

14 

32 

K. 1040 (S. M.) 

Avani 

3 Au 

1ft 

31 

K. 104CfN. M.) Furattasi . 

, 6 S 


30 

27 g., 36 p. 

Aippasi ... 

1 0 

15 

30 

B. 1271 

Kattigai ... 

3 N 

14 

30 

(N.) is vara 

Margali ... 

5 D 

14 

29 

A D 1866 

Tai 

6 Ja 

12 

30 

H. 1283 

Masi 

1 F 

11 

29 

May 16 

Panguni ... 

2 Mr 

12 

31 

K Y. 4967 

Chitti/ai 

. 5 Ap 

12 

31 

Sak. 1788 

Vaikasi 

. 1 My 

13 

31 

Vik. 1923 

Ani 

. 4 Je 

13 

32 

(S.) Kshayn 

Ad. 

. 1 .71 

15 

31 


l K. 1011 (S. M.) Avani 
( K. 1011 (iS. M.) Purafctasi 
^ 43 g., 7 p. Aippasi 

( >]« S. 1272 Kartigai 

j (N)Bahudhanya. Margali 
A. D. 1867 Tai 


4 An 
7 8 
3 O 
ft N 

6 I) 

7 Ja 


( H.1284 

Mosi 

2 F 

11 

30 

{ May 5 

Panguni ... 

4 Air 

13 

30 

( K. Y 4968 

Ohittirai . 

6 Ap 

12 

31 

Sak. 1789 

Vaikasi ... 

2 Mv 13 

31 

Vik. 1924 

Ani 

« Je 

13 

32 


J (8.) Prabhava Adi ... 2 J1 
\ K. 1042 (8. M.) Avani ... ft An 
I K. 1042 (K. M.) Purattasi . 1 8 
( 58 g., 39 p. Aippasi ... 4 0 

( B. 8, 1273 Kartigni ... 6N 
} (M.)ll’amathiix. Margali ... 7 D 
A. D. 1863 Tai ... 2 Ja 


15 

15 

45 

16 
15 
14 

13 


II. 1285 

Masi 

, 3 F 

11 

30 

April 24 

Panguni ... 

. 5 Ml 

12 

30 

K Y 4969 

Ohittivai... 

7 Ap 

11 

31 

Sak.1790 

Vaikasi .. 

. 3 Mv 12 

82 

Vik. 1925 

Ani 

. 7 tie 

13 

32 

(S.) Vihlmvft 

Adi 

, 3 J1 

H 

32 

K. 1043 (S. M.) Avani .. 

. 7 Au 

15 

31 

K. 1043 (N. M.) Puratlasi... 

8 S 

15 

30 

H g. f 10 p. 

Aippasi ... 

5 0 

1ft 

30 

B. S. 1274 

Kartigai... 

7 N 

14 

30 

(N.) Vikvama 

Margali ... 

2 I) 

H 

29 

A. D. 1869 

Tai 

3 Ja 

12 

29 

H. 123 0 

Masi 

4 F 

10 

30 

April 18 

Panguni ... 

6 Ml 

12 

30 

K Y. 4970 

Chittirai , 

. 1 Ap 

11 

31 

Sak. 1791. 

Vaikasi, ,. 

. 4 Mv 12 

32 

Vik. 1926 

Ani 

. 1 Je 

13 

31 




(S.) Sukla Adi 
K. 1041 (S. M.) Avani .. 
K. 10H (N. M.) PuratUsi 


W g*. H l>* 
B. 8. 1275 
(N.)Vrisha 

A D. 1870 

II. 1287 
April 2, 3 


Aippasi ... 
Kai'tig&i ... 
Margali ... 
Tai 
Masi 
Panguni 


4 J1 14 
1 All 15 
4 S 
C» O 
1 N 

3 D 

4 Ja 
6 F 


End 

£ 

& fl 
1 8 £ 
£ 3 & 


Now Moon 

Ending moment 
of New Moon Tithi. 
Mean Actual 


<(’s Anom. 0’s Anom. 


5 Mr 
2 Je 
ft J1 
2 Au 
5 S 
7 O 
2 N 

4 P 

5 Ja 
7 F 

1 Mr 
4 Ap 


31 

31 

30 

29 

29 

30 


11 

12 

13 

14 
14 
14 
13 
13 

n 

a 

u 


Lunar month. 


Vaisakha ... 

Jyeshta 

Alshada 

Sravaoa 

BHadrapada. 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguua ... 
Chaitra 


$ | s. 

jt* & 

3 Ap 25 
5 My 25 


6 Je 

1 J1 

2 Au 

4 a 

5 O 

7 N 
1 D 

3 Ja 

4 F 

6 Ml 


7 My 12 Vaiaakha ... 7 Ap 


7 J1 

3 Au 
« S 

2 O 

4 N 
ft D 
6 Ja 
1 F 

3 Mr 

6 Ap 

1 My 

4 Je 
1 J1 
4 Au 

7 8 

3 O 
ft N 
6 D 

1 Ja 

2 Y 

4 50’ 
6 Ap 

2 My 
6 Je 
2 J1 
6 Au 
2 8 

4 0 

6 N 

1 D 

2 Ja 

3 F 

5 Mr 

7 Ap 


Ash&da 
Sl av ana 
Hhadmpada. 
Asvina 
Kartika 
Margasira ... 
Pansha 
Magha 

FUalguoa ... 
Chaitra 

Vaiaakha ... 
Jyeshta 

Asha da 
Sravana 
Bhadrapada. 
Aavina 
Kartika 
Margasira ... 
Pausha 
Magha 

Phalguna ... 
Chaitra 

Vaiaakha ... 
Jyeshta 
Ashada ... 
Sravana 
Bhadrapada. 
Asvlna 
Kartika 
Margasira ... 
Pausha 
Magha 
Fhalgana ... 
Chaitra 


4 Jo 
ft J1 
7 Au 

1 S 

3 0 

4 N 

6 D 

7 Jd 

2 F 

3 Mr 

5 Ap 

6 My 

1 .re 

2 J1 

1 J1 

5 An 

7 S 

2 0 

3 N 
ft D 

6 Ja 

1 Y 

2 Mr 


3 Mv 11 Vaisakha 


7 Mr 12 


82 

31 

30 

30 

30 

29 

30 
29 

31 


7 Je 
3 J1 
7 Au 
3 8 
5 O 
7 N 

2 D 

3 Ja 

5 F 

6 Mr 
2 Ap 


Jyeshta 
Ash a da 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalgunu ... 
Chaitra 


. f * An 
[3 My 
. 1 Je 
. 6 J1 
. 7 An 

2 S 

3 O 
6 N 
6 D 

1 Ja 

2 Ja 

4 Mr 
6 Mr 


3 


-5 3 « 

O ^4 ft 

35 2 ... 
6 52 24 
38 42 ... 
10 33 22 
42 23 ... 
U 13 19 
46 3 ... 
17 53 ... 
49 43 18 
21 33 ... 
68 23 15 
25 U ... 


J 


<a 


O P- 

34 12 
51 5 
16 11 
42 0 
13 32 

O 62 23 

35 56 
22 44 

8 18 
49 20 
24 Q 
6 54 14 


rt ^ 

d -a 

P O ^ 

2 5 28 
4 4 1 
6 2 35 
8 18 
9 59 41 
U 58 16 
13 55 4*9 
15 55 23 
17 53 66 
19 52 30 
21 ftl 4 
28 49 37 


£i I 

POP 

14 1 12^ 
43 33 2 
73 4 62 
102 36 42 
132 8 32 
161 40 22 
191 13 13 
220 44 3 
250 15 53 
279 47 43 
309 19 33 
338 61 23 J 


’A 

*2 fi 
1| 
Si 


^ C 
8* 


14 


4 

15 


16 

36 

25 

48 

11 

3 

7 

42^1 

14 

28 

54 



34 

66 

0 

13 

23 

32 

39 

32 

13 

0 

44 

12 


52 

42 

2 

12 

2 

62 

11 

22 

12 

32 

34 



11 

23 

4 

10 

3 ft 

91 

43 

12 

11 

4 

24 

io 


33 

33 

6 

9 

9 

m 

1ft 

2 

9 

3ft 

14 


O 

l 

42 

8 

7 

42 

150 

46 

52 

9 

S 

4 

8 


37 

52 

10 

6 

16 

180 

IS 

42 

7 

39 

64 



2Q 

18 

12 

4 

49 

209 

50 

33 

T 

11 

45 



8 

44 

14 

3 

23 

239 

22 

23 

5 

43 

35 



53 

2 

16 

1 

57 

268 

54 

13 

4 

13 

25 



43 

20 

18 

0 

80 

298 

26 

3 

ft 

47 

1ft 

6*0 

21 

40 

19 

59 

4 

327 

57 

53 

4 

19 

5 



53 

5 

21 

57 

38 

357 

29 

43; 

3 

60 

55 

4 


16 

39 

23 

56 

11 

21 

46 

sn 

2 

22 

45 



35 

59 

25 

51 

44 

5L 

17 

52 1 

1 

54 

3ft 



52 


0 

20 

2 

89 

49 

42 

31 

26 

25 

... 


9 

53 

2 

18 

35 

no 

21 

32 

29 

68 

16 


O 

30 

2 

4 

17 

19 

139 

53 

23 

28 

30 

6 

27 


55 

2 s 

6 

15 

42 

169 

25 

13 I 

28 

l 

66 

27 


27 

57 

8 

U 

16 

198 

57 

3 f 

26 

33 

46 



fi 

8 

10 

12 

50 

228 

28 

53 

26 

5 

36 

25 


68 

33 

12 

11 

23 

258 

0 

J3 

24 

37 

26 

... 


44 

45 

H 

9 

57 

287 

32 

33 

23 

9 

10 



32 

24 

16 

8 

30 

317 

4 

28 

23 

41 

6 

24 


13 

56 

18 

7 

4 

346 

36 

13; 

22 

12 

57 



47 

46 

20 

5 

33 

10 

62 

83 V 

21 

44 

47 

22 


14 

8 

22 

4 

12 

40 

24 

22 

20 

16 

37 

• •• 


35 

39 

24 

2 

45 

69 

56 

12 

19 

4H 

27 



53 

9 

26 

1 

18 

99 

28 

2 

18 

20 

17 


• 

10 

41 

0 

26 

35 

128 

59 

52 | 

16 

62 

7 



31 

33 

2 

25 

9 

158 

31 

42 1 

16 

23 

57 

15 


54 

19 

4 

23 

43 

188 

3 

32 } 

14 

65 

4« 

... 


24 

14 

6 

92 

16 

217 

35 

23 

14 

27 

38 



0 

31 

8 

20 

50 

247 

7 

13 

12 

59 

23 


O 

43 

22 

10 

19 

24 

276 

39 

3 

11 

31 

13 



3 ) 

16 

32 

17 

59 

306 

10 

53 

13 

3 

8 

... 


17 

27 

14 

16 

31 

335 

42 

43 J 

11 

34 

68 

12 


0 

43 

16 

1ft 

4 

365 

14 

331 

11 

6 

48 



37 

31 

18 

13a38 

29 

30 

52 

9 

38 

39 

io 


7 

16 

20 

12 

12 

59 

2 

42 

9 

10 

29 


o 

31 

40 

22 

10 

45 

H8 

34 

32 

7 

42 

19 



53 

11 

24 

9 

19 

118 

6 

22 

6 

14 

9 



12 

31 

26 

7 

52 

147 

38 

12 

f) 

4ft 

59 



33 

22 

0 

33 

9 

177 

10 

2 V 

4 

17 

49 

3 


66 

57 

2 

31 

43 

206 

41 

52 

3 

49 

39 



24 

46 

4 

30 

17 

236 

13 

43 

2 

21 

29 

1 

0 

57 

38 

6 

23 

50 

265 

45 

33 

81 

63 

19 

Ml 


36 

14 

8 

27 

24 

39ft 

17 

23 

2 

26 

9 



16 

50 

10 

25 

57 

334 

49 

13 

31 

56 

59 

Ap. 

1. 

0 

2L 

12 

24 

31 

354 

21 

3; 


2 days, 12 ghat., 28 palas. 0 day, 48 ghat.. 49 palas. 1 day, 37 ghat., 42 palas. 0 day, 14 ghat., 2 pala*. 1 day, 2 ghat., 55 palas. 













TABLE XII.— General Ephemeris 



Tamil Month 

Beginning End 


Tamil 

month. 

la i 
U i !• 

r~, 

A 

jji ^3 

S 3 S' 

£ 2 <3 

1* 

Lunar month . # "2 
* o 

£ a 


AD. 1870—A.D. 1875 

New Moon 

Ending moment 
of New Moon Tit hi. ( ! s Anom. 
Mean Actual 


I 8 


ej « - 
-fl 

3 £ £ 


'5 J 
a £ 


^ 3 

Q S ^ 


Qt 

O’s Anom. 


K Y. 4971 Ohrttirai .. 

. 3 An 

12 

31 

5 Mv 

12 

Vaisakha ... 

7 Ap 

80 

28 49 ... 

42 68 

14 28 5 

18 37 22' 

\ * 


Sak. 1792 Vaikasi .. 

C My 13 

31 

1 Jo 

12 

Jyeshta 

2 My 

30 

0 40 ... 

21 16 

16 21 38 

48 9 12 


' 

Yik. 1927 Ani 

2 Je 

13 

32 

5 J 1 

14 

Ashada 

3 Jo 

28 

32 30 ... 

0 66 24 

18 20 12 

77 41 2 

! 


(S.) Pramoda Adi 

6 J1 

15 

31 

1 Au 

14 

Sravana 

5 J1 

28 

4 20 ... 

24 21 

20 18 45 

107 12 52 

*o 


K. 1015 (S.M.) Avani .. 

2 \u 

15 

31 

4 8 

14 

Bhadrnpada. 

6 Au 

26 

86 10 ... 

50 2 

22 17 19 

136 44 42 

V) 


K. 1045 (N.M.) Purattnsi-., 

, 5 S 

15 

31 

7 O 

15 

Asvina 

1 S 

25 

8 0 ... 

13 59 

24 15 53 

166 16 32 


j. 

45 g, 12p. Alppusf .. 

. 1 O 

16 

30 

2 N 

14 

Kavtika 

2 O 

24 

39 50 ... 

37 37 

26 14 27 

195 48 22 

> *3 


B.rt.1270 Kartigai.. 

. 3 N 

15 

29 

3 D 

13 

Mnjgasira ... 

4 N 

23 

11 40 ... 

2 13 

0 39 43 

225 20 12 

eo 


(N.) Chllrabhanu, Margali ... 

. 4 D 

14 

29 

4 Ja 

11 

Pausha 

6 D 

22 

43 31 ... 

O 28 68 

2 38 17 

254 52 2 

©* 

co 

A. D. 1871 Tai 

. 5 Ja 

12 

30 

6 r 

10 

Magha 

7 Ja 

21 

15 21 20 

58 25 

4 36 60 

284 23 63 

£ 


H. 1288 Masi 

. 7 V 

,11 

50 

1 Mr 

n 

Phalguna ... 

1 F 

19 

47 11 ... 

30 48 

6 35 24 

313 55 43 

rt 

ts 


Mr. 23 Fanguiri ... 

. 2 Mr 

18 

30 

3 Ap 

n 

Chaitra 

3 Mr 

21 

19 1 ... 

6 7 

8 98 5' 

343 27 33 > 


©I 

K. Y. 4972 Chittirai... 

, 4 Ap 

12 

31 

6 Mv 12 

Vaisakha ... 

4 Ap 

19 

60 51 ... 

43 54 

10 32 31 

7 13 62) 

f n 


Sak. 1793 Vaikasi .. 

. 7 My 13 

31 

2 Je 

12 

Jyeshta 

6 Mv 19 

22 41 ... 

22 59 

12 31 5 

37 15 42 


? 

Yik. 1928 Aiu 

. 3 Je 

13 

32 

6 J1 

n 

Ashada 

7 Je 

17 

64 31 18*0 1 47 

14 29 88 

66 47 32 

1L 


(S.) Prajapati Adi 

. 7 J1 

15 

31 

2 Au 

14 

Sravana 

2 J1 

17 

26 21 ... 

88 88 

16 28 12 

96 19 22 

o\ 


K. 1046 (S.M.) Avani .. 

. 3 Au 

15 

31 

5 S 

14 

JBbadrapada.. 

f 3 Au 

15 

68 11 U> 

12 66 

18 26 46 

125 51 12 










(5 S 

14 

30 1 ... 

44 33 

20 25 19 

155 23 2 

e8 


K. 1046 (N.M*) Pnrattasi.. 

. 6 S 

15 

31 

1 O 

15 

Asvina 

7 O 

14 

1 52 ... 

13 33 

22 23 58 

184 r»4 r >2 

r *3) 

*■ 

0 g, 44 p. Aippasi .. 

. 3 O 

16 

30 

3 N 

14 

Kajtika 

1 N 

12 

33 42 ... 

41 41 

24 22 2b 

214 26 42 



B. S. 1277 Kartigai 

, 4 N 

15 

29 

4 D 

13 

MaVgasiva ... 

3 1) 

12 

5 82 ... 

• 8 33 

26 21 0 

243 58 33 

03 . 


(N.) Bnbhauu. Margali .. 


H 

30 

6 Ja 

12 

Pausha 

4 Ja 

10 

37 22 ... 

35 6 

0 46 17 

278 8 0 23 

*£> 


A D 1872 -Tai 

. 7 Ja 

13 

29 

7 E 

10 

Magha 

6 F 

9. 

9 12 . 

1 55 

2 44 51 

303 2 13 

a 

r3 


H. 1289 Masi 

. 1 F 

11 

30 

2 Mr 

11 

Phalguna ... 

7 Mr 

9 

11 2 ... 

29 34 

4 43 24 

332 34 3 

© 


Mr. 11 Pangoni .. 

, 3 Mr 

12 

30 

4 Ap 

10 

Chaitra 

2 Ap 

8 

12 62 7 

68 45 

6 41 68 

362 6 53 ) 




K. Y. 4973 

Chittirai... 

6 Ap 

11 

31 

Sak.1794 

Vaikasi ... 

l My 12 

32 

Yik. 1929 

Ani 

5 Jo 

13 

3) 

(S.) Angirasa 

AiU 

1 J1 

14 

32 

K. 1047 (S.M.) Avani ... 

6 Au 

15 

31 

K. 1047 (N.M.) Purattasi... 

i S 

16 

30 

16 g, 15 p. 

Aippasi ... 

3 0 

15 

30 

. li. S. 1278 

Kartigai... 

6 N 

14 

30 

(N.) Parana 

Margali ... 

7 L> 

14 

29 

A.O 1873 

Tai 

1 Ja 

12 

29 

H. 1290 

Masi 

2 F 

10 

30 

Mr. 1 

Panguni... 

4 Mr 

12 

31 


7 My 11 

Vaisakha ... 

3 My 

7 

44 42 ... 

O 30 3 

8 40 31 

26 22 12 > 

i i 


4 Je 

12 

Jyeshta 

5 Jo 

6 

16 33 ... 

• 3 55 

10 39 5 

55 54 2 


s 

7 J1 

13 

Ashada 

6 J1 

5 

48 23 ... 

40 17 

12 37 39 

85 25 52 

Cu 


4 Au 

14 

Svav an a 

1 Au 

4 

20 13 . . 

19 8 

14 36 12 

114 67 42 


-* 

7 S 

14 

Bhadrapada... 

8 S 

2 

52 3 ... 

67 40 

16 34 40 

144 29 32 

- 


2 O 

14 

Asvina 

4 O 

2 

23 63 ... 

35 39 

18 38 19 

174 1 22 

' 


4 N 

13 

Kurtika 

5 O 

31 

r>5 43 N.lO 31 20 

20 31 53 

203 33 12 

r -a 


6 D 

13 

Margasim ... 

7 N 

30 

27 33 ... 

44 1G 

22 30 27 

233 5 2 

co 

o 

7 Ja 

11 

Pausha 

1 1) 

29 

69 23 30 

14 56 

21 29 0 

262 36 52 

o 


1 v 

9 

Maglia 

3 Ja 

28 

31 14 ... 

41 40 

26 27 34 

292 8 42 

i 

• 

3 Mr 

11 

Phalguna ... 

6 F 

27 

3 4 ... 

6 47 

0 52 61 

321 40 32 

n 


6 Ap 

11 

Chaitra 

6 Mr 

28 

34 54 ... 

30 42 

2 61 24 

351 12 22/ 

rH 

CO 


K. Y 4974 

Chittirai.. 

. 7 Ap 

12 

30 

1 Mv 11 

V'aisakha .. 

. 1 Ap 

27 

6 44 26 O M 41 

4 49 68 

15 28 41 1 

n 

1 


Sak. 1V95 

V aikasi .. 

. 2 My 12 

32 

5 Jo 

12 

Jyeahta 

. 2 Mv 

26 

38 34 ... 

20 8 

6 48 32 

45 0 31 

„ 

Yik. 1930 

Ani 

6 Jo 

13 

31 

1 J1 

13 

Ashada 

. 4 Je 

25 

1U 24 24 

48 14 

8 47 5 

74 32 21 


(S.) Srimukha 

Adi 

. 2 J 1 

11 

32 

5 Au 

14 

Sl av ana 

. 5 J1 

24 

42 14 

20 43 

10 45 39 

104 4 12 

cn 

to 

K. 1048 (S.M.) Avani .. 

6 Au 

15. 

31 

1 S 

14 

Bliadrapada 

. 7 Au 

23 

14 4 22 

68 15 

12 44 13 

133 36 2 



K. 1048 (N.M.) Purattasi.. 


15 

30 

3 O 

14 

Asvina ... 

r 1 S 

21 

45 6 * ... 

40 3 

14 42 46 

1G3 7 52 | 

. i 

" 

31 g, 46 p. 

Aippasi .. 

. i o 

15 

30 

5 N 

13 

Kajtika 

3 O 

21 

17 45 ... 

O 23 23 

16 41 20 

192 39 42 ] 


B. 3. 1279 

Kartigai.. 

6 N 

14 

30 

7 n 

13 

M.'vrgasi) a ... 

4 N 

19 

49 35 20 

5 26 

18 39 53 

222 11 32 


0 

(N.) Parthiva 

Margali .. 

1 I) 

14 

29 

1 Ja 

11 

Pausha 

6 D 

19 

21 25 ... 

44 1 

20 38 26 

25 1 4 3 22 


A. D. 1874 

i’ai 

2 Ja 

12 

30 

3 F 

10 

Magha 

7 Jr 

17 

53 15 18 

18 0 

22 37 0 

281 15 12 

f 

S 

11. 1291 

Masi 

’ 4 F 

11 

29 

4 Mr 

11 

Phalguna .. 

2 F 

16 

25 6 ... 

46 56 

24 35 34 

310 47 2 


Feb. 18 

Panguni .. 

. 5 Mr 

12 

31 

7 Ap 

11 

Chakra 

3 Mr 

17 

56 56 18 

12 32 

26 34 8 

340 18 62 j 



K. Y. 4975 

Chittirai... 

1 Ap 

12 

31 

3 My 12 

Vaisaklm ... 

5 Ap 

16 

28 45 ... 

O 33 4 

0 59 25 

4 35 11) 
31 7 1 



Sak. 1796 

Vaikasi .. 

. 4 My 13 

31 

6 Je 

12 

Jyeslita ... 

7 My 

16 

0 35 15 

53 11 

2 57 58 

4 


Yik. 1931 

Ani 

7 Jo 

13 

32 

3 J1 

14 

.Aslwkla 

j 1 Jc 

14 

32 26 ... 

13 51 

4 56 32 

63 38 61 


: 



4 J 1 






) 3 J1 

14 

4 10 13 

37 13 

f> 55 G 

93 10 42 

O 

00 

(S.). ‘T.avn 

Adi 

15 

31 

6 An 

14 

Sravana 

4 Au 

12 

36 6 ... 

5 34 

8 58 39 

122 42 32 

CO 


K. 1049 (S.M.) Avani ... 

7 Au 

15 

31 

2 S 

H 

I *ha<lvapada . 

6 S 

11 

7 66 10 

40 38 

10 52 13 

152 14 22 

<3 


K. 1049 (N.M.) Para (task. 

3 S 

16 

31 

5 0 

15 

Asvina 

7 O 

10 

89 46 22 23 

12 50 46 

181 46 12 ; 

s 

► 'fl. 

* 

47 g, 17 p. 

Aippasi ... 

6 O 

16 

80 

7 N 

14 

Kai-tika 

2 N 

9 

11 86 ... 

8 56 

14 49 20 

211 18 2 i 

be 


B. 8.1280 

Kartigai ... 

1 N 

15 

29 

1 D 

13 

Margaaira . .. 

3 D 

8 

43 26 .. 


16 47 54 

240 49 52 

•5 

CO 

CO 

(N.) Vvava 

Margali ... 
Tai 

2 L> 

14 

29 

2 Ja 

11 

Pausha 

5 Ja 

7 

15 16 .. 


18 46 27 

270 21 42 

- 


A D 1875 

3 Ja 

12 

30 

4 F 

10 

Magha 

6 V 

5 

47 6 6 

18 G 

20 45 1 

299 53 32 



. II. 1292 

Masi 

5 F 

It 

30 

6 Mr 

12 

Phalguna ... 

1 Mr 

7 

18 56 ... 

49 28 

22 43 34 

329 25 22 



Fob. 7 

Panguni 

7 Mr 

13 

30 

1 Ap 

1.1 

Chaitra ... 

2 Ap 

5 

50 46 • H 44 

24 12 8 

353 67 11 



















TABLE XH-Oeneral Ephemeris A.D. 1876 A.B, 1880 

New Moon 


<SL 


Tamil Month 

Beginning End 


lending moment, 

of New Moon Tithi.( ’* Axiom. © s 
Mean Actual 


Anom. 


Commence¬ 
ment of 
years in dif¬ 
ferent eras. 


Tamil 

month. 


■e* 

1 


> & 


& 3 


r .a 

4* *3 

9 a 
£ 13 


I' 


Lunar Month 


r; t ^3 

0 ? G 
V O 

£ a 


I 


5 




m 


<8 G 

o 


a j 


j? t? 'a 

C O Pi 


9 


■g «5 

J5"S 

T j* 

*1 


ti 




f K Y 4976 

Sak. 1797 
Vik. 1032 
(S.) Yuva 
K. 1060 (vS. M) 
K 1060 (N.M.) 
1 2g, 49 p. 

f B. is. 1281 

I (NA tovajit 

A D. 1876 

f 11. 1203 
j Ja. 28 


Chittirai... 
Yaikasi ... 
Ani 
Adi 

Avani ... 
Furattasi . 
Aippasi ... 
Kartigai .. 
Margali ... 
Tai 
Masi 

Pnnguni .. 


2 Ap 

6 Mv 
1 Jo 
r. Jl 

1 Au 
4 S 

7 O 

2 N 
» D 
ft Ja 

6 r 
1 Mr 


/ K. Y. 4977 

Sak. 1798 
Vik. 1033 
J (S.) Dhatri 
| K. 1051 (8. M.1 
1 K. 1051 <N. M.) 
( lSs.iOv- 
( is. s. nw 

j (>JA Strvadharin. 

AD- 1877 

f H. 1294 
Ja. 16 


Chittirai 

Vaikasi ... 

Ani 

Adi 

Avani 

Furattasi 

Aippasi ... 

Kartigai 

Margali .. 

Tai 

Masi 

Panguni .. 


K. Y. 4978 Chittirai 
8 ak. 1790 Vaikasi . 


Vik. 1934 Ani 
( 8 .) iHvara. Adi ... 
K. 1052 (S. M.) Avani ... 
K. 1062 (N.M.) Pmattiwi . 
38 g, 51 p. Aippasi ... 
F. 8 . 1283 Kartigai ... 
(N.)Yirodhin Maxgali ... 
A D 1878 Tai 
H. 1296 Masi 
l Ja, 6 Fangoni .. 


/ K- Y. 4979 

Snk.1800 
l Vik. 1935 
J (H.) Btiliudhauya. 

i K. 1063 (S. M.) 
K. 1053 (N. M.) 
49 g, M P* 

B. S. 1284 
(N.) Vikrita 
A D.1879 
II. 1297 
Dec. 15 


1 


Chittirai... 
Vaikasi ... 
Adi 
Adi 
Avani 
Furattasi . 
Aippasi ... 
Kartigai ... 
Margali ... 
Tai 
Masi 

Pang uni.. 


\ 


( K. Y 4980 Chittirai.. 

tta*. 1801 Vaikasi .. 

i Vik- 1936 Ani 

, (S.) Frawatbi Adi 
\ K. 1064 (S. M.) Avani .. 
’ K. 1064 (N. M ) Pturattasi.. 


4 g, to P- Aippasi 

B. S. 1285 Kartigai .. 

m.) Khava Margali ... 

A. D 1880 Tai 

H. 1298 Masi 

De •. 4. Pan gum .. 


12 31 

13 31 

13 32 
15 31 

15 31 
Ift 31 

16 30 
15 29 

14 30 

13 29 

11 30 

12 30 


4 My 12 
7 Jo 12 
4 Jl 14 
7 Au 14 

3 S 14 

6 O 

1 N 

2 D 

4 Ja 
ft Y 

7 Mr 11 
2 Ap 10 


15 

14 

13 

12 

10 


VaUakha .. 

J\estn 

Ashada 

Sravana 

Bhadrapuda 

Asvina 

Kartika 

Margasira .. 

Pausha 

Magha 

Fhalguna .. 

Chaitra 


4 My 
ft Je 
7 Jl 

1 Au 

3 Au 

5 S 

6 O 

1 N 

2 D 

4 Ja 
ft Y 


Mr 25 


22 36 
54 27 
26 17 
68 7 
29 67 
1 47 
33 37 
6 27 
37 17 
0 8 
40 68 
12 48 


30 


35 22 
53 18 
10 66 
30 67 
55 57 
29# 27 50 
7 30 
27 ’ 63 54 
... 43 37 

... 31 33 

250 13 24 
... 47 54 


2C 40 42 


1 

3 

6 

7 

9 


5 59 
1 3*2 
3 6 
1 39 
0 13 
10 68 4* 
12 57 20 
14 55 54 
16 54 27 
18 53 1 
20 51 35 


23 13 
52 45 
82 17 
111 49 
141 20 
170 52 
200 24 
299 66 
259 28 
289 0 
818 31 
34 R 3 


31 
21 

11 

1 

52 

42 

32 
22 
12 

2 

62 


42; ^ 


3 Ap 
6 My 
3 Je 
6 J] 

3 Au 
6 S 

1 O 
3 N 

5 D 

6 Ja 

7 F 

2 Mr 


11 31 

12 32 


13 31 

14 32 


16 31 
15 30 
15 30 


14 30 
14 29 


12 29 
10 30 


12 31 


ft My 11 
2 Je 12 

5 Jl 13 
2 Au 14 

6 3 14 

7 O 
2 14 
4 D 
ft Ja 
6 F 
1 Mr 11 
4 Ap 11 


14 

13 

13 

11 

0 


Yaisaka 

Jveshta 

Ashada 

Sravana 

Bkatlrapada 

Asvina 

Kartika 

Margasira .. 

Pausha 

Maglia 

Fhalguna .. 

Chaitra 


5 Ap 12 30 
7 Mv 12 32 


6 My U 
3 Jc 12 


Yaisaka 

Jyeshta 


4 Je 
7 Jl 
4 Au 
7 3 
2 O 
4 N 

6 I) 

7 Ja 

2 Y 

3 Mi* 


31 

32 
31 
30 
30 
30 

29 

30 
29 

31 


6 Jl 
3 Au 
0 S 

1 o 

3 N 
5 D 
0 Ja 

1 F 

2 Mr 
5 Ap 


Aslnvia 
Sravana 
Bbadrapaula. 
Asvina 
Kartika 
Margasira .. 
Pans! a 
Maglia 
Fhalguna .. 
Chaitra 


6 Ap 
2 My 
6 .Te 

2 Jl 

5 Au 
1 S 

4 O 

6 N 

7 D 
1 Ja 

3 Y 

5 Mr 


12 31 

13 31 


1 My IS 


13 32 
16 31 


15 31 


16 31 
16 30 


16 29 
11 29 


12 30 
11 30 


4 Je 

1 Jl 
4 Au 
7 8 

3 O 
6 N 

6 D 

7 Ja 

2 Y 

4 Mr 


13 30 6 Ap 11 


Yaisaka 

Jyesta 

Ashada 

Sravana 

Bluvlrapada 

Asvina 

Kartika 

Margasira .. 

Pausha 

Maglia 

Fhalguna .. 

Chaitra 


1 Ap 

23 

44 38 24 

14 58 

22 60 8 

12 20 1 ^ 

i 


3 My 

23 

16 28 ... 

36 14 

24 48 42 

41 61 51 

1L 


4 Je 

21 

48 18 ... 

63 52 

26 47 15 

71 23 41 


0 

6 Jl 

21 

20 8 ... 

10 27 

1 12 82 

100 55 31 

55 


7 Au 

IP 

51 58 ...O 

28 54 

3 11 5 

180 27 21 

t! 


9 S 

18 

23 49 17 

51 38 

5 9 38 

159 69 11 



3 0 

17 

65 39 ... 

20 42 

7 3 11 

189 31 2 j 

*3) 


5 N 

16 

27 29 15 

57 8 

9 0 44 

219 2 52 ; 

>0 

«o 

6 D 

15 

59 19 ... 

40 67 

11 5 17 

248 34 42 



l Ja 

14 

31 9 ... 

29 42 

13 3 50 

278 0 32 

a 

z 

Q F 

13 

2 59 ...O 

1 17 25 

1 ft 2 23 

307 89 22 

r3 


4 Mr 

14 

34 49 15» 

3 35 

17 0 56 

337 10 12 

O 

rH 

6 Ap 

13 

6 39 ... 

41 8 

18 59 29 

1 20 31 ^ 



7 M) 

12 

88 29 13 

11 1 

20 58 2 

30 59 21 

4 


2 Je 

11 

10 19 ... 

34 29 

22 56 35 

60 30 11 

ZU 


3 Jl 

10 

42 10 ... 

53 43 

24 55 8 

9 i *2 1 

g \ 

eo 

r> Au 

9 

14 0 ...C 

) 11 24 


119 33 61 



6 8 

7 

45 50 ... 

30 3 

1 18 59 

149 ft 41 

J 


1 0 

7 

17 40 6 

61 66 

3 17 ‘29 

178 37 31 

s 


2 N 

5 

49 30 ... 

18 47 

5 16 3 

2i>8 9 21 

U! 


4 D 

5 

21 20 4 

51 60 

7 14 30 

*237 41 11 

<O 

-* 

5 Ja 

3 

63 10 ... 

31 34 

9 13 10 

267 13 1 

>> 

. 

7 F 

2 

25 0 ...O 16 24 

11 11 44 

296 14 51 



1 Mr 

3 

56 50 i 

3 26 

13 10 17 

3*26 16 41 

O 

O 

8 Ap 

2 

28 40 ... 

49 38 

16 8 60 

366 4 8 31, 

1 


5 My 2 

0 31 ... 

28 38 

17 7 24 

20 4 51’ 



r> Mv 81 

32 21 Jc* 

1 . i 63 

19 6 58 

49 36 41 

r3 

- 

1 Je 

30 

4 11 ... 

28 53 

21 4 32 

79 8 31 

!. 


2 Jl 

29 

30 1 ...O 51 34 

28 8 6 

109 40 21 

00 

Cl 

4 Au 

28 

7 51 ... 

12 14 

25 1 39 

138 12 ll 



5 S 

2 G 

39 41 ••• 

32 65 

27 0 12 

167 44 1 

L I 

* 

7 O 

26 

11 32 26 

55 21 

l 25 30 

197 15 61 

bD 


1 N 

24 

43 22 ... 

21 10 

3 24 3 

226 47 42 

0 

N 

3 D 

24 

16 12 23 

61 22 

5 22 37 

266 19 32 



4 Ja 

29 

47 2 ..J 

1 27 23 

7 21 10 

285 51 22 

4 


6 F 

21 

18 52 ... 

5 34 

9 19 44 

315 23 12 


Ol 

7 Mi 

• 22 

50 42 .. 

47 28 

11 18 18 

344 56 2 

J 


7 Ap 12 
3 My 13 
6 Jo 13 
3 Jl 15 
6 Au lo 
3 S 16 


31 

31 

32 

31 

32 
30 


2 Mv 12 

5 Je 12 
2 Jl 14 

6 Au 14 
2 S 15 
4 O 15 


Yaisakha .. 

Jyesta 

Ashada 

Sravana 

Bhadrapada 

Asvina 


2 Ap 21 

3 My 20 


5 O 
7 N 
1 D 

3 Ja 

4 1* ' 

6 Mr 


16 

15 

11 

13 

11 

12 


30 

29 

30 

29 

30 
30 


ON 
7 1) 

2 Ja 

3 Y 

6 Mr 

7 Ap 


Kartika 

Margasira 

Pausha 

Maglia 

Fhalguna 

Chaitra 


6 Je 
G Jl 

1 Au 
(38 

J 4 O 

6 N 

7 D 

2 Ja 

3 F 

5 Mr 

6 Ap 


22 39 
54 22 
26 13 
68 3 
29 63 
1 43 
33 33 
6 23 
37 18 
9 3 
40 63 
12 44 
44 34 


21 


30 25 
li 6 
... 47 19 
19# 18 54 
... 46 35 

... It 55 
... 36 9 

...O 0 39 
... 26 24 

54 22 
24 50 
58 5 
34 9 


11 


10 


13 16 51 
15 15 25 
17 13 58 
19 12 32 
21 11 6 
23 9 39 
25 8 13 
27 6 46 
1 32 3 

5 29 11 
7 27 44 
9 26 18 


9 11 211 
38 43 11 
68 16 1 
97 46 51 
127 18 41 
156 60 31 
186 22 21 
215 54 12 , 
245 26 2 I 
274 5 7 52 I 
304 29 42 I 
334 1 32 I 
363 33 22 j 


t 


rz 

•a 


rs 

O 













TABLE XII.—General Ephemeris A.D. 1880—A.D. 1886. 

New Moon 

Ending moment 

Tamil Month of New Moon Tithi {'s Anom. ®’s Anom, 


% 


Commence¬ 
ment of 
years in dif¬ 
ferent. eras. 

K Y.4981 

Sak. 1802 
Vik. 11)37 
(S.) Yikrama 
i K. 1055 (S. M.) 
| K. 1055 (N. M.) 
\ 20 g., 25 p. 

f B. s. \m 
) (N.) Nnndana 
A D 1881 
f H. 1291) 

/ Nov. 23 

( K Y. 4982 

Sak. 1800 
Vik. 1938 
(S.) Vrisha 
K. 1056 (S. M.) 
K 1056 (N. M.) 
i 35 g., f>6 p. 
f B. S. 1287 
(N.) Vi java 
A D. 1382 
; H. 1300 

' Nov. 12 

f K. Y. 4983 

Sak. 1804 
Vik. 1939 
(S.) ChUrabhami. 

» 

' K. 1057 (8. M.) 
K. 10&7 (N. M.) 
. 61 Jf- 27 1‘- 

; B. S. 1288 
(N.) Java 
A D. 1083 
li. 1301 
Nov. 2 


Beginning: 
>» 


j? 


End 


Menu Actual 


Tamil 

month. 


K. Y 4984 

Sak. 1805 
Vik. 1940 
(3.) Subhanu 
K. 1058 (S. M.) 
K. 1058 (N. M.) 
6 g., 59 p. 

B. S. 1289 
(N.)Manmatlm. 
A. D. 1884 
H. 1302 
Oct. 21. 

K. Y. 4985 

Sak. 1806 
Vik. 1941 
(S.) Tarana 
K. 1059 (S. M.) 
K. 1059 (N. M.) 
, 22 g., 30 p. 

B. S. 1290 
(N.) Purraukha. 
A. D. 1885 
H.1303 
Got. 10 


Chitiirai ... 

Vaikasi ... 

Ani 

Adi 

Avani 

Furattasi . 

Aippasi 

Kartigai ... 

Mar gal i ... 

Tai 

Masi 

Panguni . . 

Chittirai... 
Vaikasi ... 
Ani 
Adi 

Avani ... 
Fumttnsi . 
Aippasi ... 
Kartigai ... 
Margali ... 
Tai 
Masi 

Panguni... 

Chittirai... 
Vaikasi .. 
Ani 
Adi 

Avani 
Purattasi 
Aippasi ... 
Kartigai .. 
Margali .. 
Tai 
Masi 

Panguni .. 

Chittirai.. 

Vaikasi .. 

Ani 

Adi 

Avani 

Pnrattasi 

Aippasi .. 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni .. 

Chittirai.. 
Vaikasi .. 
Ani 
Adi 
Avani 

Aippasi .. 
Kartigai .. 
Margali . 
Tai 
Masi 

Panguni . 


i 3 
s § 


Q 

3 

m e 

o 

a 

Day 

Lunar month. 

1 An 

u 

31 

3 Mv 

11 

Vaisakha ... 

4 Mv 12 

32 

7 Je 

12 

Jyeshta 

1 Je 

13 

31 

3 J1 

13 

Ashada 

4 J1 

14 

32 

7 Au 

14 

Svavana 

1 Au 

15 

31 

3 S 

14 

Bhadrapada . 

4 S 

15 

30 

5 O 

14 

Asvina 

6 O 

16 

30 

7 N 

18 

Kartika 

1 N 

14 

30 

2 1) 

13 

Mavgasira ... 

3 1) 

14 

29 

3 Ja 

11 

Pausha 

4 Ja 

12 

29 

4 F 

9 

Magha 

5 F 

10 

30 

6 Mr 

11 

Phalgnna ... 

7 Mr 

12 

31 

2 Ap 

11 

Ohaitra 

3 Ap 

12 

31 

5 My 12 

Vaisakha ... 

6 Mv 
2 Je 

13 

31 

1 Je 

12 

Jyeshta 

13 

32 

5 J1 

14 

Ashada 

6 J1 

15 

31 

1 Au 

14 

Sravana 

2 An 

15 

31 

4 8 

14 

Bhadrapada . 

6 S 

15 

30 

6 O 

14 

Asvina 

V 0 

15 

30 

1 N 

13 

Kartika 

2 N 

14 

30 

3 D 

13 

Margasira ... 

4 D 

14 

29 

4 Ja 

11 

Pan.dm 

6 Ja 

12 

30 

6 F 

10 

Magha 

7 F 

11 

30 

l Mr 

12 

Phalgnna ... 

2 Mr 

13 

30 

3 Ap 

11 

Ohaitra 

4 Ap 

12 

31 

6 Mv 12 

Vaisakha ... 

7 Mv 

13 

31 

2 Je 

12 

Jyeshta 

3 Je 

13 

32 

6 Jl 

14 

Ashada 

7 J1 

15 

31 

2 Au 

14 

Sravana 

3 Au 

16 

81 

5 S 

14 

Bhadrapada . 

6 8 

15 

31 

1 O 

15 

Asvina 

2 O 

16 

30 

3 N 

14 

Kartika 

4 N 

15 

29 

4 I) 

13 

Margasira ... 

5 D 


30 

6 Ja 

12 

Pausha 

7 Ja 

13 

29 

7 V 

10 

Magha 

IF 

11 

30 

2 Mr 

12 

Phalganu ... 

3 Mr 

13 

30 

4 Ap 

11 

Chaitru 

6 An 

12 

31 

7 Mv 

12 

Vaisakha ... 

1 Mv 13 

31 

3 Je 

12 

Jyesluca 

4 Je 

13 

32 

7 J1 

14 

Ashada 

1 J1 

15 

32 

4 Au 

15 

Sravana 

5 Au 

16 

31 

7 S 

15 

Bhadrapada. 

IS 

16 

30 

2 0 

15 

Asvina 

3 O 

16 

30 

4 N 

14 

Kartika 

6 N 

15 

29 

5 D 

13 

Marg/*sira ... 

6 n 

14 

30 

7 Ja 

12 

Pausha 

1 Ja 

13 

29 

1 F 

10 

Magha 

, 2 F 

11 

30 

3 Mr 

11 

Phs*,'una ... 

, 4. Mr 

12 

30 

5 Ap 

10 

Ohaitra 

0 At 

11 

31 

1 My 11 

Vaisakha ... 

2 Mv 12 

32 

5 Je 

12 

Jyeshta 

6 Je 

13 

31 

1 J1 

18 

Ashada 

, 2 J1 

14 

32 

5 Au 

14 

Sravana 

. 6 Au 

16 

31 

1 S 

14 

Bhadrapada . 

. 2 S 

1 

30 

3 0 

14 

Asvina 

. 4 O 

15 

30 

5 N 

13 

Kartika 

. 6 N 

14 

30 

7 I) 

13 

Margasira ... 

1 D 

14 

29 

1 Ja 

11 

Pausha 

. 2 Ja 

12 

29 

2 F 

9 

Magha 

. 3 F 

10 

30 

4 Mr 

11 

Phalgnna ... 

. 5 Mr 

12 

31 

7 Ap 

11 

Chaitra 


I' 

T xi 


5 


JS 


J* 


5 2 £ 


* 

a 

> a 

i 3 

: & 

>» 

3 

rt 

A 

o 

j 

£ 

Ph 

& 

* 

G 

I 

tA 

13 

3U 

Day 

< 

5 

4 

* 

Day 

<a 

a 

O 

4 

3 

11 
£ Ti 

1 

1 

My 

9 

16 

24 

... 

11 

47 

ll 

24 

53 

27 

49 

4r 



2 

Je 

7 

48 

14 

...o 

50 

28 

13 

23 

27 

37 

21 

31 

<4 


4 

J1 

7 

20 

i 

... 

28 

25 

15 

22 

0 

86 

53 

21 

i 

* 

5 

Au 

5 

51 

54 

fi 

4 

25 

17 

20 

34 

116 

25 

11 

•4* 


7 

8 

4 

23 

44 

... 

38 

4 

19 

19 

8 

145 

57 

1 

id) 


1 

O 

3 

65 

34 

4 

9 

16 

21 

17 

41 

175 

28 

51 



3 

N 

2 

27 

25 


38 

28 

23 

16 

16 

205 

0 

41 

% 

2 

4 

D 

1 

59 

15 

20 

6 

9 

25 

H 

48 

234 

32 

32 



f> 

D 

31 

31 

5 


32 

59 

27 

13 

22 

264 

4 

22 

*C< 

c* 

m 

1 

Ja 

30 

3 

65 

29 

59 

27 

1 

38 

39 

293 

96 

12 

(ft 

2 

F 

28 

34 

45 

... 

26 

10 

3 

37 

13 

323 

8 

2 

4 

- 

4 

Mr 

80 

6 

36 

29 

53 

60 

5 

35 

46 

352 

99 

52 J 

1 

CO 

5 

Ap 

28 

38 

25 


23 

39 

7 

34 

20 

16 

56 

m 

1 • 


7 

My 

28 

10 

15 

«7a055 

6 

9 

32 

54 

4G 

28 

1 

8 


1 

Je 

26 

42 

16 

• •• 

29 

H 

11 

31 

27 

75 

59 

51 

*5 


3 

Jl 

26 

13 

56 

«** 

7 

13 

30 

1 

105 

31 

41 



4 

Au 

24 

*5 

46 

• • • 

46 

33 

16 

28 

34 

135 

3 

31 

~ r 


6 

S 

23 

.17 

36 


2 d 

55 

17 

27 

8 

164 

35 

21 

i 3 


7 

0 

22 

49 

26 

23 

3 

38 

19 

25 

42 

194 

7 

11 

\ so 


2 

N 

21 

21 

16 

...O 

38 

40 

21 

24 

16 

223 

89 

1 

<c> 

-J 

3 

D 

20 

53 

6 

21 

11 

14 

23 

22 

49 

253 

10 

52 

r “^ 

cq 

3 

Ja 

19 

24 

66 

• •• 

39 

22 

25 

21 

22 

282 

42 

42 

5* 


6 

F 

17 

66 

40 

18 

5 

17 

27 

19 

66 

312 

14 

32 



1 

Mr 

19 

28 

36 

... 

29 

14 

l 

45 

13 

341 

46 

22 ; 



3 

Ap 

18 

0 

27 

17 

82 

27 

3 

43 

47 

6 

2 

4H 



4 

Mv 

17 

32 

17 

...• 

1G 

16 

6 

42 

20 

35 

34 

31 

W 


6 

Jo 

16 

4 

7 

16 

42 

18 

7 

40 

54 

65 

6 

21 


S 

7 

Jl 

15 

35 

57 

... 

12 

2 

9 

39 

27 

94 

38 

11 

CU 



l 2 Au M 
k 3S 12 

5 O 

6 N 

1 1) 

2 Ja 

4 F 

5 Me 

7 Ap 


7 47 13 
39 37 ... 

11 27 ... 

43 17 ... 

15 $ ... 

4e 58 
18 48 
50 38 

22 23 ...O 33 46 


9 


47 6 
27 18 
10 50 
54 33 
36 42 
12 24 
43 50 
10 18 


l My 

3 Je 

4 J1 
C Au 
1 S 
20 

4 O 

5 N 


6 

5 

4 

3 

2 

1 

31 

29 

29 


54 18 
26 8 
57 59 
29 49 
1 89 
33 29 
5 19 
37 9 , 
8 59 


2 

1 

...O 

30 


53 54 
12 33 
33 49 
59 20 
30 59 

9 45 

54 37 
41 29 
28 54 


11 38 1 
13 36 85 

16 35 8 

17 33 42 
19 32 16 
2L 30 48 
23 29 22 
25 27 56 
27 26 30 

1 51 47 
3 50 20 

6 48 53 

7 47 28 

9 46 1 

11 44 35 
13 43 8 
15 41 42 
17 40 16 


124 10 1 
153 41 61 
133 IS 41 V 
212 45 31 
242 17 21 
271 49 11 
301 21 2 
330 52 52 
360 24 42 

24 41 1 

64 12 61 

83 44 4 L 
113 16 31 
142 48 21 
172 20 11 
201 52 l 
231 23 51 
260 55 42 


. 8 


“V 

o 


8 


1 

Ja 

27 

40 

49 

28 

10 

21 

19 

38 

49 

290 

27 

32 

•A 


3 

F 

26 

12 

39 

... 

45 

2 

21 

37 

23 

319 

59 

22 

% 

* 

4 

Mr 

26 

44 

29 

270 12 

>8 

23 

35 

66 

319 

Cl 

12 J 

H 


C 

Ap 

25 

16 

20 


35 

24 

25 

34 

30 

13 

47 

n\ 



7 

My 

24 

48 

10 


54 

6 

27 

33 

4 

43 

19 

21 

/3 


2 

Je 

23 

20 

0 


11 

19 

1 

68 

21 

72 

51 

u 

% 


3 

Jl 

22 

51 

50 


28 

39 

3 

56 

54 

102 

23 

i 



5 

Au 

21 

23 

40 

20 

61 

63 

5 

55 

28 

131 

54 

51 

i a 

H 

6 

S 

19 

65 

30 


) 20 

17 

7 

d] 

1 

161 

26 

41 

• 


1 

O 

19 

27 

20 

16 

56 

51 

9 

52 

35 

190 

56 

31 

► efl 

* 

2 

N 

17 

59 

10 


39 

56 

11 

51 

9 

220 

30 

21 

tc 

o 

»0 

4 

D 

17 

31 

0 


28 

38 

13 

49 

42 

250 

2 

11 

H 

S 

Ja 

16 

2 

51 

... 

18 

14 

15 

48 

16 

279 

34 

1 

£ 

* 

7 

F 

14 

34 

41 

15 

4 

42 

17 

46 

49 

309 

5 

52 

rj 


2 

Mr 

16 

6 

31 

...on 

32 

19 

46 

23 

338 

97 

42 


H 


19 


















TABLE XII —General Ephemeris A.D. 1885—A D. 1890. 

New Moon 


<SL 


Tamil Month 

Beginning End 


Commence¬ 
ment of 
years In dif¬ 
ferent eras. 

(K. Y. 4986 

| Sak. L807 

j Vik. 1912 
J (S.) Parthiva 
K. 1060 (S M.) 
| K. 1060 (N,M.) 

( 88 g., 1 p. 

C 15. S. 1291 
} (N.) Heinalaniba. 

A.D 1886 

( H. 1804 
l Sep. 30 


Tamil 

month. 


& *5 

c a 
& £ 


<3 1 


( K. Y. 4987 

Sak. 1808 
1 Vik. 1943 
\ (SO Vvasa 
1 K. 1061 (S. M.) 
IK. 1061 (N. M) 
V 53 g., 32 p. 

( B. S. 1292 
j (N.) Vilamba 
AD. 1887 
f 11. 1305 

) Sep. 19 


( K. Y. 4988 

I Sak.1809 
I Vik. 1944 
< (S.) Sarvajit 

I K. 1062 (8. M.) 
K. 1062 (K. M.) 
9 g., 4 P- 
B. S. 1293 
(N.) Vikarin 
A.D. 1688 
H. 1306 
Sep. 7 




Chitiirai... 
Vaikasi ... 

Ani 

Adi 

Avani 

Purattasi • 
Aippaai ... 
Kartigai ... 
Margali ... 
Tai 
Masi 

Panguni ... 

Chittirai... 
Vaikasi ... 
Ani 
Adi 

Avani ... 
Purattasi . 
Aippasi ... 
Kartigai... 
Margali ... 
Tai 
Masi 

Panguni.., 

Chittirai.., 

Vaikasi .. 

Ani 

Adi 

Avani 

Purattasi 

Aippasi .. 

Kartigai... 

Margali .. 

Tai 

MaHi 

Pangnni . 


1 Ap 12 31 
4 My 13 31 


7 Je 13 
4 ,T1 15 

7 Au 16 

8 S 15 

6 O 

7 N 
2D 
3 Ja 
5F 
7 Mr 


K. Y 4989 

Sak.1810 
Vik. 1946 
-{ (S.) SarvadHari. 
| K 1063 (S. M.) 
I K. 1063 (N. M.) 
( 24 g., 35 p. 

C R. S. 1294 
) (N.) Sarvari 

A. D. 1889 
f H. 1307 

{ Aug. 28. 

/ K Y. 4990 

Sak. 1811 
Vik. 1946 
(S ) Virodhi 
K. 1064 (S. M.) 
K. 1064 (N. M.) 
40 g., 6 p. 

B. S. 1296 
(N.) Plava 
A, D 1890 
H. 1308 
Aug. 17* 


Chittirai... 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi . 
Aippasi ... 
Kartigai... 
Margali ... 
Tai 
Masi 

Pangnni... 

Chittirai.. . 
Vaikasi ... 
Ani 
Adi 
Avani 
Purattasi . 
Aippasi ... 
Kartigai... 
Margali ... 
Tai 
Masi 

Pangnni .., 


32 

31 

31 

31 

29 

30 

29 
80 

30 
30 


2 Ap 

6 Mv 
1 Je 
5.71 

1 Au 

4 S 

7 O 

2 N 

3 D 

5 Ja 

6 F 

1 Mr 

3 Ap 
6 My 

2 Je‘ 
C J! 

8 Au 
6 S 

1 O 

3 N 

4 D 

6 Ja 

7 F 

2 Mr 


4 Ap 
7 My 
4 Je 
7 J1 
4 Au 
7 S 
2 O 

4 N 

6 D 

7 Ja 

2 F 

3 Mr 

6 Ap 
2 My 

5 Je 

2 J1 
5 Au 
1 S 

4 O 

5 N 

7 D 
1 Ja 

3 F 

6 Mr 


v o £ 
£ S & 

0 My 12 
6 Je 12 


3 Jl 
6 Au 
2 8 

5 O 

6 N 

1 D 

2 Ja 

4 F 
6 Mr 
1 Ap 


14 

14 

14 

16 

13 

13 

11 

10 

12 

11 


12 81 
13 31 

13 32 
15 32 
15 31 

15 31 

16 30 
16 29 

14 30 
13 29 

11 30 
13 30 

12 31 

18 32 

13 31 

15 32 

16 31 

16 30 
16 30 
15 29 

14 30 

13 29 

11 30 

12 30 


4 Mv 12 
7 Je 12 
4 Jl 

7 Au 

8 S 
6 O 

1 N 

2 D 
4 Ja 

6 F 

7 Mr 


2 Ap 11 

6 Mv 12 

1 Je 12 

5 Jl 14 

2 Au 15 

6 S 15 

7 O 

2 N 

3 D 

5 Ja 

6 F 
1 Mr 11 
3 An 10 


15 

14 

13 

12 

10 


11 31 

12 32 

13 31 

14 32 

15 31 

15 30 
15 30 

14 30 

14 29 
12 30 

11 29 

12 31 

12 31 

13 31 

13 32 

15 31 

15 31 

15 31 

16 29 

14 30 
14 29 

12 30 
11 30 

13 30 


6 My 11 
3 Je 12 
6 Jl 18 
3 Au 14 
6 S 14 
1 O 
3 N 

5 D 

6 Ja 

1 F 

2 Mr 
5 Ap 


Finding moment, 
of New Moon Tithi. 
Mean Actual 


£ 'b Anom. 0’s Anom. 


Lunar month. 


* - 
M ’V 
8 § 


Vaisakha ... 
Jyeshta ... j 

Ashada ... 

Sravana 

Bhadrapada . 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 

Vaisakha ... 

Jyeshta 

Ashada 

Sravana 

Bhadrapada . 

Asvina 

Kartika 

Margasira .. 

Pausha 

Magha 

Phalguna ... 
Chaitra 

Vaisakha .. . 

Jyeshta 

Ashada 

Sravana 

Bhmlrapada . 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitta 


3 Ap 

5 Mv 

6 Je 

1 Jl 

2 Au 

4 8 

5 O 

7 N 
1 D 

3 .it 

4 F 

6 Mr 

1 Ap 

2 My 

4 Je 

5 Jl 

7 Jl 

1 Au 

3 8 

4 O 
6N 
7 D 

2 Ja 

3 F 

5 Mr 


1 My 12 
4 Je 12 

1 Jl 14 
4 An 14 
7 S 14 

3 O 

4 N 

6 D 

7 Ja 

2 F 
4 Mr 12 
6 Ap 11 


15 

18 

13 

11 

10 


Vaisakha ... 

Jyeshta 

Ashada 

Sravana 

Bhadrapada 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 

Vaisakha ... 
Jyeshta ... 
Ashada 
Sravana 
Bhadrapada . 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna .. 
Chaitra 


H 

14 

12 

12 

10 

9 

8 

7 

6 

5 

3 

6 

4 

3 

2 

1 

81 

29 

28 

27 

26 

25 

24 

22 

24 


- 

& 

O 

38 21 
10 11 
42 1 
13 51 
45 41 
17 32 
49 22 
21 12 
53 2 
34 52 
66 42 
28 82 
0 22 


£ i 

O P* 


is J5 

X rt 
^ O pH 




15 


12 35 
,. 35 45 
54 42 
.. 11 26 
.. 28 46 
80 49 20 
.. 15 13 

6 48 2 

.. 28 24 
.. 16 5 

4 4 29 

.. 61 38 
.. 32 41 


32 13 4 
4 8 ... 
35 63 ... 

7 43 ... 
39 33 ... 
11 23 27 
43 13 ... 
15 3 26 
46 53 ... 
18 44 ...O 
50 34 ... 
22 24 ... 


6 4 
32 28 
53 37 
11 53 
30 13 
60 29 
14 68 
45 5 
21 21 
3 46 
49 39 
35 46 


21 43 57 
23 42 30 
25 41 4 
0 6 21 
2 1 64 
4 3 28 
6 * 2 

8 0 35 

9 59 9 
11 57 4 2 
13 56 16 
15 54 60 
17 53 23 

19 51 51 
21 50 30 
23 49 4 
25 47 38 
0 12 55 
2 11 28 
4 10 2 
6 8 36 


^55 

£ 3 £ 

2 54 1 
32 25 61 
61 57 41 
91 29 31 
121 121 
150 83 11 
180 6 1 
209 36 51 
239 8 41 
2ii8 40 31 
298 12 22 
327 44 1 
357 16 




| 3 . 


w s 

P be 


£$ £' 


2 a 


SJ 


7 9 
5 43 
4 16 
2 50 


6 Ap 22 
l Mv 22 


2 Je 
4 Jl 

6 AU 

7 S 

2 O 

3 N 
6 1) 

6 Ja 

1 F 

2 Mr 

4 Ap 


54 14 23 18 18 
26 4 ... 54 44 
57 51 21 24 40 

29 44 ...O 49 31 
1 34 ...• U 20 
33 25 • 32 19 

5 16 16 54 8 
37 5 ... 18 25 

8 55 14 46 30 
40 45 ...O 19 0 
12 35 11 55 45 
44 25 ... 36 1 
16 15 ... 18 7 


16 1 24 

17 59 57 
19 53 31 
21 57 4 
23 55 37 
26 54 12 

0 19 29 
2 18 2 
4 16 36 
6 15 9 
8 13 48 
10 12 17 
12 10 60 


21 32 21 \ 
61 4 11 
80 36 1 

no 761 

139 39 41 
169 11 31 
198 4-» 21 
238 tfi U 
257 47 1 
287 18 51 
316 60 41 
346 22 31 

10 88 61 > 
40 10 41 ‘ 
69 42 31 
99 14 21 
128 46 11 
158 18 l j 
187 49 61 } 
217 21 41 
246 63 3L 
276 26 21 
305 57 11 
335 29 2 
365 0 62; 


4 

*G 


5 

My 

10 

48 

5 


69 

37 

14 

9 

24 

29 

17 

in 

«3 


7 

Je 

9 

19 

5r> 

|M 

38 

29 

16 

7 

67 

68 

19 

1 

a 


1 

Jl 

8 

61 

46 

90 

1 11 

58 

18 

6 

31 

88 

20 

51 

24 


3 

Au 

7 

23 

36 


41 

51 

20 

5 

5 

117 

52 

41 

e O 

CM 

«o 

CO 

4 

S 

5 

55 

26 

6 

8 

56 

22 

3 

38 

147 

24 

31 

r 


C 

O 

6 

27 

16 


34 

•7 

24 

2 

12 

176 

56 

21 

w 

2 

7 

N 

3 

59 

6 


58 

62 

26 

0 

45 

206 

28 

11 

y w> 


2 

D 

3 

30 

56 


24 

13 

0 

26 

2 

236 

0 

1 

f-i 


4 

J& 

2 

0 

46 

lO 60 

11 

2 

21 

36 

265 

31 

51 

*r 


* 

Ja 

31 

34 

37 


20 

3 

4 

23 

10 

296 

3 

41 


S 

7 

Mr 

2 

6 

27 

i 

51 

20 

. 6 

21 

43 

324 

85 

31 

X 


1 

Mr 

31 

38 

17 

... 

20 

10 

8 

20 

17 

354 

7 

21 J 

Cl 


3 

Ap 

30 

10 

7 


1 

23 

10 

18 

60 

18 

23 

U) 

1 « 


4 

M/v 

29 

41 

67 

... 

30 

13 

12 

17 

24 

47 

65 

31 

IQ 

(A 

7 

6 

Je' 

28 

18 

•17 

•0 

17 

29 

14 

16 

58 

77 

27 

21 

8 L 


7 

Jl 

27 

46 

87 

... 

64 

47 

16 

14 

31 

106 

68 

11 

<0 

fr- 

OO 

2 

Au 

2ti 

17 

27 


30 

14 

18 

13 

4 

130 

31 

1 


3 

S 

24 

49 

17 

2f> 

3 

23 

20 

11 

38 

166 

2 

M 

► ? 

5 

5 

O 

24 

21 

8 

... 

34 

18 

22 

10 

12 

195 

31 

41 

' *§0 


6 

N 

22 

62 

58 

23 

3 

13 

24 

8 

46 

225 

f> 

31 

C4 

CO 

1 

1) 

22 

24 

48 

... 

31 

20 

26 

7 

19 

254 

38 

21 

O) 

so 

2 

Ja 

20 

56 

88 


57 

17 

0 

32 

36 

284 

10 

11 


- 

4 

F 

19 

28 

28 

... 

23 

25 

2 

31 

10 

313 

42 

1 

4 


6 

Mr 

21 

0 

18 

20 

50 

0 

4 

29 

44 

343 

ia 

61 1 

1 r~i 

c* 













TABLE Xll,—General Ephemeris A t). 1890- A.D. 1895. 


<§L 


Tamil Month 


IV ginning 


End 


Commence¬ 
ment of 
years in dif¬ 
ferent eras. 


Tamil 

month. 


<1 


I 


>. 

Ji 'Z 

i> r 
i> O 

> S 


Lunar month. 


3 a 


,» ® ^ ja 
S rS Q O 


New Moon 

Ending moment 

of New Moon TKhi.<£’s Anom. ®’h Anom. 
Mean Actual 

' « ? ® * * 

& § * 

op! 


K-l 

& 3 


K. Y 4991 

Chittirai 

. 7 All 

12 

31 

‘2 My 

12 

Vaisakha ... 

7 Ap 

19 

Sak. 1812 

Vaikasi ... 

. 8 Mv 13 

31 

5 Je 

IS 

Jyeshta 

2 My 

19 

Vik. 1947 

Ani 

, 6 Jc 

13 

32 

2 Jl 

14 

Ashada 

3 .Jc 

17 

(S.) Vikri'.a 

Adi 

, 3 J1 

16 

31 

5 Au 

14 

Sravana 

5 J1 

17 

K. 1065 { 8 . M.) 

Avani 

6 Au 

15 

31 

1 S 

H 

Bhadrapada . 

( 6 Au 

I i 8 

15 

11 

K. 1066 (X. MO Purattasi . 

. 2 S 

15 

31 

4 0 

15 

Asvina 

2 O 

13 

55 g., 37 p. 

Aippasi ... 

, 5 O 

16 

30 

6 N 

14 

Kartika 

4 X 

12 

B. 8 . 1296 

Kartieai . 

. 7 N 

15 

29 

7 l> 

13 

Margaslra ... 

5 I) 

11 

(Nd Subhakvit Margali ... 

1 I) 

14 

30 

2 Ja 

12 

Pausha 

7 Ja 

10 

A D 1891 

Tai 

3 Ja 

13 

29 

3 r 

10 

Magha 

l F 

8 

H.1309 

Masi 

4 F 

11 

30 

6 Mr 

12 

Phalguna ... 

3 Mr 

10 

Aug. 7 

Panguni... 

6 Mr 

13 

30 

7 Ap 

11 

Chaitra 

4 Ap 

8 


32 8 
3 68 
35 48 
7 39 
39 29 
11 19 
43 9 
14 59 
46 49 
18 39 
60 29 
22 20 
64 10 


... 17 45 

180 47 33 
...# 20 13 
16 56 4 
... 34 53 
... 14 52 

... 54 33 

...O 31 45 
12# 5 48 
... 36 22 
9 3 34 

... 28 1 
... 50 62 


6 28 13 
b 26 46 
10 25 19 
12 23 63 
14 22 26 
16 21 0 
18 19 34 
20 18 7 
22 16 41 
24 15 14 
26 13 18 
0 39 5 
2 37 39 


S* J 

« 3 

7 30 
37 2 
66 33 
96 5 
12 .) 37 
156 9 
184 41 
214 13 
243 44 
273 16 
302 48 
332 20 
361 62 


0 

50 
41 
31 
21 

1 1 

51 
41 
31 
21 

ll ) 


if 


£ 

£ ? 
|§> 




# 

eo 


S' 

'O 

o 


( K- Y. 4992 

Chittirai 

1 Ap 12 

31 

3 Mv 

12 

Vaisakha ... 

6 My 8 

26 0 .,.0 13 39 

4 36 12 

26 8 30 

<A 


8ak. 1813 

Vaikasi . 

4 My IB 

32 

7 Jc 

13 

Jyeshta 

7 Je 

6 

57 50 37 45 

6 34 46 

55 40 20 

55 


Vik. 1948 

Ani 

1 Je 

14 

31 

3 Jl 

34 

Ashada 

2 Jl 

6 

29 40 ... 5 1 

8 33 19 

85 12 10 

a 

. 

<[ (3.) Khara 

Adi 

4 J1 

15 

32 

7 Au 

15 

Sravaha 

4 Au 

5 

1 30 4 37 11 

10 31 63 

114 44 0 

o 

o 

1 K. 1066 (8. MA 

Avani 

1 AU 

16 

31 

3 S 

15 

Bhadrapada. 

5 S 

3 

33 20 ... 15 4 

12 30 27 

144 16 50 



K.1066.7N. VIA Purattasi 

4 8 

16 

30 

5 O 

15 

Asvina 

7 O 

3 

5 10 2 57 46 

14 29 0 

178 47 40 

§ 


l 11 g., 9 p. 

Aippasi .. 

6 O 

16 

30 

7 N 

14 

Kanika 

1 N 

l 

37 1 ...0 42 27 

16 27 34 

203 19 30 

4 

* 

f B. 8. 1297 

Kan.igai 

1 N 

16 

29 

1 D 

13 

Margasira ... 

3 D 

1 

8 51 ... 26 50 

IS 26 7 

232 51 21 

N 

oo 

( (X.) Sohhana 

MargaJi ... 

2 D 

14 

30 

3 Ja 

12 

Pausha 

4 D 

30 

40 41 31 5 18 

20 24 41 

262 23 11 

*o 

CO 

A. D. 1892 

Tai 

4 Ja 

13 

29 

4 F 

10 

Magha 

6 Ja 

29 

12 31 ... 39 36 

22 23 15 

291 65 1 



f H. 1310 

Masi 

6 F 

11 

30 

6 Mr 

11 

Phalguna ... 

7 F 

27 

44 21 28 8 17 

24 21 48 

321 20 51 

rf 

z 

} July 26 

Panguni 

7 Mr 

12 

30 

1 Ap 

10 

Chaitra 

2 Mr 

28 

16 11 ... 32 16 

26 20 22 

350 5 8 41 

) 

CO 

( K. Y. 4993 

Ohlttirai . 

2 Ap 

11 

31 

4 My 11 

Vaisakha ... 

3 Ap 

26 

48 1 ...o 52 53 

0 46 39 

15 15 0 

1 . 


| Sak. 1814 

Vaikasi ... 

5 My 12 

82 

l Je 

12 

Jyeshta 

5 My 

26 

19 51... 1144 

2 44 12 

44 46 60 

3 


1 Vik. 1949 

Ani 

2 Je 

13 

31 

4 Jl 

13 

Ashada 

6 Je 

24 

51 41 ... 31 52 

4 42 46 

74 18 40 

1 


(S.) Eandana 

Adi 

5 J1 

14 

32 

1 Au 

14 

Sravana 

1 Jl 

24 

23 31 23 54 45 

6 41 20 

103 ,50 30 



l K. 1067 TS. MA 

Avani ... 

2 Au 

15 

31 

4 S 

14 

Bhadrapada . 

2 An 

22 

56 21 .. 23 3 

8 39 53 

133 22 20 



K. 1067 ( N. MA Purattasi . 

5 8 

15 

30 

6 0 

14 

Asviua 

4 S 

21 

27 12 20 58 28 

10 38 27 

162 64 10 

** 


i 26 g. } 40 p. 

Aippasi ... 

7 O 

15 

30 

1 N 

13 

Kartika 

5 O 

20 

2 ...o 40 51 

12 37 0 

192 26 0 

n 


f Jl. S. 1298 

Kart igai . 

2 N 

14 

30 

3 P 

13 

Margasira ... 

7 N 

19 

30 52 ... 27 4 

14 85 34 

221 57 60 

SC 


I (NAKrodMn 

Margali . 

4 i) 

14 

29 

4 Ja 

11 

Pausha 

2 D 

19 

2 42 ... 16 14 

16 34 8 

251 29 41 

00 

t- 

A D. 1893 

Tai 

5 Ja 

12 

30 

6 F 

10 

Magha 

3 Ja 

17 

31 32 18 0 26 

18 32 41 

281 1 31 



( M. 1311 

Masi 

7 F 

ll 

29 

7 Mr 

11 

Phalguna ... 

5 F 

16 

6 23 ... 38 57 

20 31 15 

310 33 21 



( July 15 

Panguni... 

1 Mr 

12 

31 

3 Ap 

11 

Chaitra 

6 Mr 

17 

38 13 18 10 1 

22 29 48 

340 fill, 

n- 

<M 

( K. Y. 4994 

Ohittiiai... 

4 Ap 

12 

31 

t» My 

12 

Vaisakha ... 

1 Ap 

16 

10 3 ... 54 41 

21 28 22 

4 21 30' 



Sak. 1815 

Vaikasi ... 

7 My 

13 

31 

2 Je 

12 

Jyeshta 

2 My 

15 

41 63 ... 64 48 

20 26 56 

33 53 20 

Crt 


Vik. 1950 

Ani 

3 Je 

13 

32 

6 JI 

14 

Ashada 

H Je 

14 

13 43 ... 12 6 

0 62 13 

63 25 10 

C 3 

'i 

j 









l 5 Jl 

13 

45 33 ... 29 21 

2 50 46 

92 57 0 

& 

* 

" (S.) Vijaya 

Adi 

7 JI 

15 

31 

2 Au 

14 

Sravana 

7 Au 

12 

17 23 11 49 21 

4 49 20 

122 28 50 

3 

?» 

K. 1068 (S. M.) 

Avani 

3 Au 

15 

81 

6 S 

14 

Bhadrapada . 

1 S 

10 

49 13 ... 14 34 

C 47 54 

152 0 40 



K. 1068 (N. At.) 

Purattasi . 

6 8 

15 

31 

1 0 

15 

Asvina 

3 O 

10 

21 3 9 46 49 

8 46 27 

181 32 30 

> i 

• 

k 42 g., 11 p. 

Aippasi ... 

2 O 

16 

29 

2 N 

13 

Kartika 

4 N 

8 

52 53 ... 26 54 

10 45 1 

211 4 20 i 

% 


v o> r 

B. S. 1290 

Kartiffai ... 

3 N 

14 

30 

4 1) 

13 

Margasira ... 

6 D 

8 

24 44 ... 13 43 

12 43 34 

240 36 10 

Oi 

o 

7NA VisYavasii. Mateali ... 

5 D 

14 

29 

5 Ja 

11 

Pun.slia 

7 Ja 

6 

06 34 7 3 43 

14 42 8 

270 8 1 

„ 

CO 

AD 1B94 

Tai 

6 Ja 

12 

30 

7 F 

10 

Magha 

2 1*’ 

5 

28 24 ... 61 38 

16 40 42 

299 39 51 

S' 

s 

( H.1312 

Masi 

1 F 

11 

30 

2 Mr 

12 

Phalguna ... 

4 Mr 

7 

0 14 ...o 33 24 

18 39 15 

329 11 41 

'D 


l July 6 

Panguni... 

3 Mr 

13 

30 

4 Ap 

11 

Chaitra 

6 Ap 

6 

32 4 f;t 7 23 

20 37 49 

358 43 3i; 

O 

o 

( K. Y. 4995 

Chittirai... 

6 An 

12 

31 

7 My 12 

Vaisakha ... 

7 My 

5 

3 51 ... 34 3 

22 36 22 

22 59 50'i 

4 


. Sak.1816 

Vaikasi ... 

.1 My 

13 

31 

3 Jc 

12 

Jyeshta 

1 Je 

3 

36 44 ... 54 69 

24 34 5G 

52 31 40 

a? 

s 

? Vik. 1951 

Ani 

4 Je 

13 

32 

7 Jl 

14 

Ashaila 

3 Jl 

3 

7 34 ... 12 31 

26 33 30 

82 3 30 

2 , 


<{ (S.) Java 

Adi 

4 Jl 

15 

31 

3 An 

14 

Sravana 

4 Au 

1 

39 24... 29 17 

0 58 47 

111 35 20 



K. 1069 (± MA 

Avani ... 

4 Au 

15 

31 

6 S 

14 

Bhadrapada . 

6 Au 

31 

11 14 300 48 5 

2 57 20 

141 7 10 

r 


K. 1069 fN. At A Purattasi . 

7 8 

16 

31 

2 O 

\6 

Asvina 

7 S 

29 

43 4 ...• 11 23 

4 55 54 

170 39 0 


. 

57 g., 42 p. 

Aippasi ... 

3 O 

16 

30 

4 N 

14 

Kartika 

2 O 

29 

14 55 28 40 47 

6 64 27 

200 10 50 [ 

’ 4 


B. 3. 1300 

Kartigai . 

5 N 

15 

29 

5 l) 

13 

Margasira ... 

3 N 

27 

16 45 ... 17 33 

8 53 1 

229 42 40 

CO 

01 

(N.) Parabhanv Margaii... 

6 r> 

14 

30 

7 Ja 

12 

Pausha 

5 D 

27 

18 86 ... 1 2 

10 51 35 

269 14 30 

*+ 

■—« 

A. D. 1895 

Tai 

1 Ja 

13 

29 

1 V 

10 

Magha 

6 Ja 

26 

60 25... 49 40 

12 60 8 

288 46 21 

6 


( H. 1313 

Masi 

2 F 

11 

30 

3 Mr 

12 

Phalguna ... 

l V 

24 

22 16 ...o 38 16 

14 48 42 

318 13 11 

$ 

** 

( Juno 24 

Pauguni... 

4 Mr 

13 

30 

6 Ap 

11 

Clmitra ... 

2 Mr 

25 

5 4 6 26 22 22 

16 47 15 

317 50 l) 

M 

CO 















TABLE XII. -General Ephemeris A D. 189G -A D. 1900. 

New Moon 


<SL 


Tamil Month 

Beginning End 


Ending momr.ut 

of New Moon 'fithi. (£’» Anom. ®'h Anom* 


Commence¬ 
ment of 
years in dif¬ 
ferent eras. 

f K Y. 4996 

| 8ak. 1BX7 

I Vik. 1952 

\ (8.) Man mat ha. 
| K. 1070 (8. M.) 

K. 1070 (N. M.) 
{ 13 g, a p. 

c si. a. isoi 

) (N.) PJaraoga. 

A. D 1896 

( H. 1314 
( June 12 

( K. Y. 4997 

• Sak. 1818 


Tamil 

month. 


Chittirai.. 
Vaikasi .. 
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A. D. 1898 
H. 1910 
May 22 


V 


Aippasi 
Kartigai.. 
Margali .. 
Tai 
Masi 
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TABLE XII.—General Ephemeris A.D. 1900—A.D. 1905. 

New Moon 

moment 

of New Moon Tithi. { ’» Auoiil ©’s Auorn. 



Tamil Month 


Com men no- 
ment of 
years in dif¬ 
ferent eras. 

( K Y. 6001 

| Sak. 1822 
Vik. 1057 
(S.) Sarvaii 
, 1075 (5. M.) 
. 1075 (N. M.) 
•JO g., 50 p. 

B. i$. 1300 
(N.)Paridhaviu. 
A. D. 1901 
H.1319 
Ap. 20 


Tamil 

month. 


Beginning 

I* 

1 A 


§ 

a 


£• 2 
a a 


f 


* 


End 

A 

£ > 
o : 

a c 


a 


Mean 


Aotual 


Lunar month. 


Ghittliai... 

Vaikasi ... 

Ani 

Adi 

Avani 

Purattasi 

Aippusi . a 

Kartigai... 

Margali ... 

Tai 

Masi 

Panguni... 


f K.Y. 5002 Chittriai.. 

Sak. 1823 Vaikasi .. 

[ Vik.1058 Ani 
| (S.) Plava. Adi 

\ K. 1076 (S. M.) Ay aril .. 

K. 1076 (N. M.) Purattasi 
( 16 g., 21 p. Aippasi .. 

E. S. 1307. kartigai... 
(N.) Pramadin Margali .. 
A. D 1902 Tai 
H. 1320 Masi 
Ap. 10. Panguni.. 


K. Y. 5003 

Sak. 1824 
Vik. 1950. 
(S.) Subhakrit 
K. 1077(8. M.) 
K. 1077 (N. M.) 
1 g*, 02 p. 

B H. 1308 
(N.) Ananda 

A. D 1903 
H. 1321 
Mr. 30 

K. Y. 5004 

Sak. 1825 
Vik. 196'* 
(S.) Sobhakrif 
K. 1078 (8. M.) 
K. 1078 (N. M.) 
17 g, 24 p. 

B. S.1300 
(N.) Kakshasn 

A. D. 1904 
H. 1322 
Mr. 18 

K. Y. 5005 

Sak. 1826 


Cbittinr .. 
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Vik.1961 Ani 
(S.)Krcxlln Adi 
K. 1079 (S. M.) Arani .. 
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General Ephemeris A.D. 1905—A.D. 1910. 
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TABLE XII.—General Ephemeris A.D. 1910-A.D. 1915. 
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173 

33 

69 J 

lee 

59 

42 

1 JL 

23 

28 

203 

5 

49 


47 

48 

14 

22 

1 

232 

37 

39 

... 

36 

35 

16 

: 

35 

262 

9 

29 

30 

21 

25 

18 

19 

8 

291 

II 

19 

... 

59 

27 

20 

17 

4 l 

321 

13 

9 1 

30 

30 

8 

22 

16 

16 

360 

15 

0) 


54 

20 

24 

14 

19 

15 

1 

18 ^ 


13 

46 

26 

13 

23 

44 

33 

8 


30 

43 

0 

38 

40 

74 

4 

59 

25 

47 

44 

2 

37 

13 

103 

36 

49 


8 

4 

4 

35 

47 

133 

8 

39 

22 

83 

35 

6 

34 

21 

162 

40 

20 : 

...e 

6 

13 

8 

32 

64 

192 

12 

19 

20 

46 

41 

10 

31 

28 

221 

44 

9 

«•« 

33 

38 

12 

80 

1 

261 

15 

59 

... 

23 

46 

14 

28 

36 

280 

47 

49 

18 

11 

26 

16 

27 

9 

310 

19 

39 

...O 

52 

62 

18 

25 

41 

389 

51 

30 J 

17# 

26 

26 

20 

24 

16 

4 

7 

18^ 

... 

52 

17 

22 

22 

49 

,33 

39 

38 

16 

13 

34 

24 

21 

22 

63 

11 

28 

... 

80 

21 

26 

19 

67 

92 

43 

18 

... 

4$ 

15 

0 

46 

14 

122 

15 

9 

...O 

7 

41 

2 

43 

46 

151 

40 

59 

10e 

81 

26 

4 

42 

21 

181 

18 

49 

... 

1 

16 

6 

40 

64 

210 

50 

39 

8 

38 

10 

8 

39 

27 

240 

22 

29 

... 

21 

41 

10 

3H 

1 

269 

54 

19 

... 

9 

26 

12 

36 


299 

26 

9 

...O 

57 

14 

14 

35 

9 

328 

67 

69 

... 

40 

42 

16 

33 

43 

358 

29 

PJ 


Au 31 
S 80 


7 Ap 26 

1 My 24 

8 Je 23 
4 Jl 

6 Au 

7 S 

2 O 

3 N 
f> I) 

6 Ja 

1 F 

2 Mr 


22 

21 

19 

19 

17 

17 

16 

14 

15 


39 ' 
10 57 
42 47 
14 38 

40 28 
18 18 
60 8 
21 58 
63 48 
25 38 
67 29 

29 
1 » 
32 69 
4 49 
86 39 
8 29 
40 10 
12 9 
44 0 
16 50 

4.7 40 

19 30 


23 10 
56 0 

20 50 
68 4<> 
30 31 
2 21 
34 11 
6 1 
37 51 
9 41 
41 31 
13 21 


46 12 6 17 22 

17 2... 46 50 

•18 62 4 10 32 

20 42... 30 42 

62 32 ...O 49 61 

24 22 ... 10 6 

66 12 ... 33 22 

28 2 ... 1 10 

0 0 27 34 26 

31 43 ... 13 5 

8 33 240 66 65 

36 23 ... 40 32 

7 13 ... 23 49 

39 3 25 2 39 

10 53... 35 50 

42 43 23 8 48 

14 33 ...#0 28 24 
51 17 
14 3 
38 10 
4 49 
34 47 
8 18 
44 51 


46 2^ 
18 13 
60 4 
21 54 
68 44 
26 84 
57 24 


18 32 16 
20 30 50 
22 29 23 
24 27 57 
26 26 30 
0 51 48 
2 50 21 
•4 48 65 
6 47 28 
8 46 2 
10 44 36 
12 43 9 

14 41 42 
16 40 16 
18 38 50 
20 37 24 
22 35 67 
24 34 31 
26 33 4 

0 58 21 
2 66 65 
4 55 29 
6 64 2 
8 52 36 


22 46 84 
62 17 58 
81 49 48 
111 21 39 
HO 63 29 
170 26 19 
199 67 9 
229 28 59 
269 0 49 
288 32 39 
318 4 29 
347 36 20 ) 

11 52 38 4 
41 24 28 
70 56 18 
100 28 8 
12959 58 
159 31 48 
189 3 38 
218 35 28 
248 7 19 
277 39 9 
307 10 69 
336 42 49 ) 




Deduct for 

0 day, 53 ghat.,IS palas. 1 day. 42 ghat.. 11 palas. 0 day, IS ghat., 32 pains. 1 day, 7 ghat.. 25 palas. 1 day, 56 gliat., 18 palas. Nakshatras 

h „ 39 „ 11 „ 3 „ 10 „ 9 „ 0 „ 34 „ 30 „ 2 „ 5 „ 27 „ 3 „ 36 „ 25 „ Deduct for 

Yogas. 


















TABLE XII. -General EphemerisA.D 1915—A D. 1920. 


•SL 


Commence¬ 
ment of 
years in dif¬ 
ferent eras. 


Tamil 

month. 


Tamil Month 

Beginning End 

1 ' & 

Q 


6 

a 

o vi 

» G 


I* 


A £ 


/ K. Y. 5016 Chitlirai . 3 Ap Id 31 


< 


Sak.1837 
Vik. 1072 
(S.) Rukslum. 
K. 1090 (S.M.) 
K. 1090 (N.M.) 
23 g., 39 p. 

13. S. 1321. 
(N.> Prabbava. 
AD 1916 
H. 1335. 
Oot.28. 


Vaikasi 

Ani 

Adi 

At ani 

Purattasi.. 

Atppasi ... 

Kartigai... 

Margali .., 

Tai 

Masi 

Panguni 


/ K. Y. 5017 

j Sak. 1838 
I Vik.1973 
^ (8.) Anal a, 

K. 1091 (S. M.) 
K. 1091 (N. M.) 
39 g., 10 p. 

B. 8. 1322 
(N.) VibbavA 
A. D. 1917 
H. 1336 
Oot. 17 


Oliittiral.. 

Vaikasi 

Ani 

Adi 

Avani 

Purattasl.. 

Aippa.-ii .. 

Kartigai.. 

Margali .., 

Tai 

Masi 

Pangun i... 


K. Y. 5018 Chittirai.. 
Sak. 1889 Vaikasi .. 
Vik. 1974 Ani 
(S.) Fingala Adi 
K. 1092 (S.M.) Avani .., 


K. 1092 (N.M.) Purattasl 
54 g., 4l}>. Aippasi 
11.8. 1323 “ * 

(N.) Sak la. 

A D 1918 

H.1337. 

Oct. 7. 


Kartigai... 
Margali ... 

Masi 

Paugani... 


K. Y. 5019 

Sak. 1840 
Vik. 1975 
(S.) Kalavukta. 
K. 1093 (S.M.) 
K. 1093 (N.M) 

10 g. f 12 p. 

B. S. 1324. 
(N.) Prainoda 

AD. 1919 

H. 1338 
Sep. 26. 


Chittirai. 

Vaikasi . 

Ani 

Adi 

Avani 

Purattasl. 

Aippasi 

Kartigai.. 

Margali .. 

Tai 

Masi 

Panguni.. 


( K. Y. 6020 

Sak. 1841 
Vik. 1976. 
(8.) Siddharthi 
K. 1094 (S.M.) 
Tv. 1094 (N.M.) 
25 g.,44p. 
B. S. 1325. 
(N.) Prajapati 
A. D. 1920 
11. 1339 
Sep. 15. 


Chittirai... 
Vaikasi ... 
Ani 
Adi 

Avani .. 
Purattasi.. 
Aippasi .., 
Kartigai.. 
Margali ... 
Tai 
Masi 

Panguni... 


6 My 
3 Je 
6 Jl 
3 Au 
6 8 
1 O 
3 N 
o J.) 

6 Ja 

1 F 

2 Mr 


r> A}>; 
1 My 
4 Je 

1 Jl 

4 Au ‘ 
7 S 

3 O 

4 N 
0 D 
7 Ja 

2 V 

4 Mr 


1 S 

4 O 
0 N 
7 D 

2 Ja 

3 y 

5 Mr 


7 Ap 

8 My 

6 Je 
3 Jl 

7 Au 
3 8 

5 O 
7 N 
1 D 

3 Ja 

4 V 

6 Mr 


1 Ap 
4 My 
1 Je 
4 Jl 
1 Au 
4 S 
6 O 
1 N 

3 I) 

4 Ja 

6 y 

7 Mr 


(3 >: 

a $ 

& P< 


Lunar Month. 


JP 

2 5 

P a 

•f © 

£ s 


New Moon 

Ending moment 

of New moon Tithi. <( *s Anom. 0's Anom. 
Mean Actual 


I 1 

f! 3 - 


1 & 

5 r^. 


* 4 

A 

G O ^ 


I 

>> 3 

rt A 

a c 


- h 

'C 
3.' rj 

P. z 


6 Ap 13 31 
2 My 14 3i 
5Je 14 32 
2 Jl 16 31 
5 Au 16 31 


31 

30 

29 

30 

29 

30 
30 


13 31 

14 31 


14 32 
16 32 


17 31 
17 30 


31 

5 My 13 

Vaisakha ... j 

‘ 4 Ap 

14 

29 14 .. 

. 24 1 

10 51 9 

0 59 8 






i 

6 Mv 14 

1 4 .. 

. 4 11 

12 49 43 

30 30 58 

<A 


32 

2 Je 

14 

Jyeshta 

7 Je 

12 

32 54 .. 

. 43 23 

14 48 17 

60 2 48 

<8 

75 

* 

81 

5 Jl 

15 

Ashada 

2 .T1 

12 

4 44 .. 

. 19 47 

16 46 50 

89 34 88 



32 

2 Au 

16 

Sravana 

8 Au 10 

36 34 .. 

.• 63 0 

18 45 94 

119 6 28 

V* 

Cl 

•* 

H 

31 

6 S 

16 

Bhadrapada. 

5 8 

9 

8 25 .. 

. 23 16 

20 43 57 

148 38 18 

4 


30 

7 O 

16 

Asvina 

6 O 

8 

40 15 .. 

. 51 24 

22 42-31 

178 10 8 

^ J 

5 

30 

2 N 

15 

Kartika 

1 N 

7 

12 5 .. 

. 18 6 

24 41 5 

207 41 59 



30 

4 D 

15 

Margasira ... 

2 D 

6 

43 65 .. 

. 44 18 

26 39 38 

237 13 49 

-r 

CO 

29 

5 Ja 

13 

Pausha 

4 Ja 

5 

. 

.O 10 44 

1 4 55 

266 45 89 

i' 


30 

7 F 

12 

Magha 

5 r 

3 

47 85 .. 

.• 38 3 

8 3 29 

296 17 29 

% 

* 

9$ 

1 Mr 

12 

Phalguna ... 

7 Mr 

4 

19 25 - 

6 40 

5 2 2 

325 49 19 

o 

o 

31 

4 Ap 12 

Chaitra 

1 Ap 

2 

51 15 .. 

. 37 9 

7 0 36 

855 21 9 ) 


31 

7 My 13 

Vaisakha ... 

3 My 

*2 

23 6 .. 

. 9 52 

8 59 10 

19 37 281 

1 A 


31 

3 Je 

13 

Jyeshta 

4 Mv 81 

54 56 .. 

. 44 55 

10 57 43 

4!) 9 18 ] 

\ i 


32 

7 Jl 

15 

Ashada 

6 Je 

30 

26 46 .. 

.O 21 50 

12 56 17 

78 41 8 

1 

s 

31 

3 Au 

15 

Sravana 

7 Jl 

29 58 36 80 0 9 

14 54 50 

108 12 r.8 j 

| * 

CO 

31 

6 S 

15 

Bhadrapada . 

2 Au 

28 

30 26 .. 

. 38 11 

16 53 24 

187 44 48 

! 

»,? 

31 

2 O 

16 

Asvina 

4 8 

27 

2 16 .. 

. 14 46 

18 51 58 

167 16 38 ! 

i | 

- 

29 

3 N 

14 

Kartika 

5 O 

26 

34 6 .. 

. 49 3 

20 50 31 

196 48 29 

’ 'JO 


30 

5 D 

14 

Margasira. .. 

7 N 

25 

6 56 .. 

. 20 50 

22 49 5 

226 20 19 

CO 

-*< 

29 

6 Ja 

12 

Pausha 

1 J> 

24 

37 47 .. 

.O 50 12 

24 47 38 

265 62 9 

- 


30 

l F 

11 

Magha 

a Ja 

23 

9 37 .. 

.• 17 25 

26 46 12 

285 23 59 


t 

30 

3 Mr 

13 

Phalguna ... 

4 F 

21 

41 27 .. 

. 42 56 

1 11 29 

314 55 49 



30 

5 Ap 

12 

Chaitra 

6 Mr 

23 

13 17 .. 

. 7 41 

3 10 2 

344 27 39J 




1 My 
4 Je 
1 Jl 
4 Au 
7 S 


Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada. 


21 


3 O 

5 N 

6 D 

1 Ja 

2 F 

4 Mr 
6 Ap 


16 

Id 

14 

13 

11 

13 

12 


Asvina 

Kartika 

Margasira 

Pausha 

Magha 

Phalguna 

Chaitra 


7 Ap 

2 Mv 21 

3 Je 19 

5 Jl 

6 Au 
1 8 
2 O 

4 N 

6 D 

7 Ja 
2 F 

8 Mr 

5 Ap 


45 7 ... 

16 57 20 
48 47 #0 
20 37 ... 
53 28 ... 
24 18 ... 
56 8 16 
27 58 ... 
0 0 
31 38 
3 28 
35 18 
7 8 


32 45 
59 19 
28 35 
.1 47 
39 26 
20 36 
2 48 
43 34 
0 21 2 
, 54 20 
23 7 
48 1 
10 56 


8 36 
7 10 
5 43 
4 17 
2 51 
1 24 
16 59 58 
18 58 31 
20 57 5 
22 55 39 
24 54 12 
26 52 45 
1 18 8 


8 43 58 ) 
88 15 48 
67 47 38 
97 19 28 
126 51 18 
166 23 8 
185 54 58 
215 26 49 
244 58 39 
274 30 29 
304 2 19 
333 84 9 
363 5 59 ) 


17 30 
16 30 
15 30 
H 29 
12 30 
14 30 


2 My 

5 Je 
2 Jl 

6 An 
2 S 

4 O 

6 N 

7 D 

2 Ja 

3 F 

5 Mr 
7 Ap 


13 

13 
16 
1G 
10 
16 
15 

14 
13 
11 
13 
12 


Vaisakha ... 
Jyeshta 
Ashada 
Sravana 
Bhadrapada , 
Asvina 
Kartika 
Margasira ... 
Pausha 
Magha 
Phalguna ... 
Chaitra 


6 My 10 

1 Je 9 

2 Jl 
4 Au 

6 S 

7 O 

1 N 

3 D 

4 Ja 

6 Ja 

7 Mr 

2 Mr 


38 59 ... 31 4 
10 49 890 52 36 


42 3y 
14 29 
46 19 . 
18 9 . 
49 59 . 
21 49 . 
53 39 
25 30 , 
57 20 
29 10 , 


16 44 
45 89 
20 56 

2 30 
48 18 
> 34 31 

17 38 
55 11 
26 22 
51 44 


3 16 30 
5 15 10 
7 13 44 
9 12 17 
11 10 51 
13 9 24 
7 58 
6 32 
5 5 
3 39 
2 12 
0 46 


27 22 18) 
56 54 8 
86 25 58 
115 67 48 
146 29 38 
175 1 28 1 
204 33 18 y 
234 5 8 
263 36 58 
293 8 49 
322 40 39 
352 12 29 ) 


13 31 

14 32 

15 31 

16 32 


17 81 
17 30 


17 30 
16 30 


16 29 
14 30 


13 29 
13 31 


3 My 
7 Je 
3 Jl 
7 Au 
3 S 
5 O 
7 N 

2 D 

3 Ja 

5 F 

6 Mr 
2 Ap 


Vaisakha ... 

Jyeshta 

Ashada 

Sravana 

Bhadrapada . 

Asvina 

Kartika 

Margasira ... 

Pausha 

Magha 

Phalguna ... 

Chaitra 


4 Ap 30 

5 My 29 


7 Je 

1 Jl 

3 Au 

4 S 
6 0 
7 14 

2 D 

3 Ja 

5 F 

6 Mr 


1 0 
33 50 
4 40 
36 30 
8 20 
40 10 
12 1 
43 51 
15 41 
47 81 
19 21 
51 11 


... 12 43 
...•31 6 
27 49 14 

... 9 44 

25 34 65 

... 7 1 

230 46 48 
...•38 6 
... 21 
21 9 57 

... 51 35 
20 25 44 


26 69 20 
1 24 87 
3 23 10 

6 21 45 

7 20 18 
9 18 51 

11 17 25 
13 16 68 
15 14 32 
17 13 6 
19 11 39 
2! 10 18 


1 


2 S 


I 


I 


& 

o 


i 

A 

to 


w 

tff 


r 3 

C* 


10 28 47 ) 
46 0 37 
75 32 28 
105 4 18 
184 36 8 
164 7 58 , 
193 39 48 f 
223 11 38 
252 43 28 
282 16 18 
311 47 9 
341 18 59 


4 

a 


35 

■& 


co £ 


5 * 


















•„/. *JLat. 8 a +300" 
Long. 


TABLE XIII. 

Sunrise from 8° to 12° N. Latitude 

L at. 9° +852" 

Long. 


Lat. 10° + 364" Lat. 11° + 816" 

Long. Long. 


Lat. 12° 


§> . B 

o vj g ® f* 

- i'S glfe 
S §*1 08 * 
* g 8 3 * s 
V3 3-2 6 


O CS 



© 

2 « 
na 
a 

8 

© 

a “ 
a* £ 


C5 rj • 

O 73 c 

fcj'© & ^ 

ig ° 8 

3 I 11 


4 

’OJD 

fl 


r 'g 

<M O 
° 8 


g . 

d 
a.o 
o g 


00 


w 

© 

H 

w 

© 

“ TO 

X 


a 


© 

tr ~ 

W 

© 

C -1 " ■ 

W 


© 



A.I>. 



A.D. 




AD. 



AD. 







1840- 



1840* 





1840— 


1840 - 







1920 



1920 





1920 



1920 




1 

•—44 7 

+ 31 

+ 497 

—443 

+ 39 

+ 1089 


l 

—439 

+84 

+ 841 - 

-435 

+ 36 

+1135 

13 

—431 

+38 

2 

445 

61 

530 

441 

66 

1124 


2 

437 

68 

877 

433 

72 

1173 

14 

429 

75 

3 

443 

92 

502 

439 

97 

1158 

TO 

rd 

3 

435 

102 

913 

431 

108 

1211 

15 

428 

113 

4 

440 

123 

590, 

436 

130 

1104 

4 

433 

136 

949 

430 

144 

1248 

10 

426 

150 

5 

438 

153 

029 

434 

162 

1228 

5 

431 

170 

985 

428 

179 

1285 

17 

424 

188 

6 

436 

184 

661 

432 

194 

1262 

w 

6 

429 

206 

1022 

426 

215 

1323 

18 

122 

226 

7 

434 

215 

694 

430 

227 

1297 

TO 

7 

427 

239 

1058 

421 

251 

1361 

19 

420 

263 

8 

433 

245 

726 

429 

259 

1333 

r* 

8 

425 

273 

1094 

421 

287 

1400 

20 

418 

301 

9 

429 

270 

760 

425 

292 

.1367 

1 

0 

422 

307 

1131 

419 

323 

1438 

21 

416 

338 

10 

423 

307 

792 

421 

324 

1400 


10 

420 

341 

1168 

416 

359 

1475 

22 

413 

876 

11 

•125 

337 

806 

421 

356 

1415 


11 

417 

376 

1185 

413 

395 

1493 *3 23 

410 

in 

12 

423 

368 

820 

417 

389 

•1431 

3 

12 

411 

409 

1202 

411 

431 

1512 5 

r 24 

407 

451 

13 

418 

399 

834 

414 

421 

1447 

$ 

13 

411 

443 

1218 

408 

467 

1530 

25 

40-1 

489 

14 

415 

429 

848 

411 

454 

1462 

Jl> 

14 

108 

177 

1235 

405 

503 

1549 

26 

401 

526 

15 

413 

460 

860 

409 

486 

1476 


15 

405 

511 

1252 

401 

538 

1568 

27 

398 

564 

16 

409 

491 

875 

405 

HR 

1492 

i 

■3 

10 

402 

546 

.1269 

398 

574 

1586 

28 

395 

602 

17 

405 

521 

890 

401 

551 

1509 

17 

398 

580 

1287 

395 

610 

1605 

29 

391 

639 

18 

402 

552 

904 

398 

583 

1524 


18 

395 

614 

1303 

891 

646 

1624 

30 

388 

678 

19 

398 

583 

918 

394 

616 

1540 


19 

391 

648 

1321 

388 

682 

1643 

1 

384 

715 

20 

394 

613 

933 

390 

618 

1557 


20 

387 

682 

1339 

384 

718 

1662 

2 

381 

753 

21 

390 

644 

948 

386 

680 

1573 

•a 

21 

383 

716 

1357 

380 

754 

1681 

3 

877 

791 

22 

337 

675 

961 

382 

713 

1589 


22 

379 

750 

1375 

376 

790 

1701 

4 

373 

828 

23 

384 

705 

975 

379 

715 

1604 

.2 

23 

375 

784 

1392 

372 

826 

1720 

5 

371 

867 

24 

381 

736 

989 

377 

778 

1619 

o 

24 

373 

818 

1408 

370 

862 

1738 

6 

369 

903 

25 

378 

767 

1005 

374 

810 

1634 


25 

370 

852 

1425 

368 

397 

1755 

7 

367 

941 

26 

375 

797 

1016 

372 

842 

1648 

£ 

26 

368 

887 

1441 

366 

933 

1772 

8 

365 

979 

27 

372 

828 

1030 

369 

875 

1653 

a 

27 

365 

921 

1468 

364 

969 

1790 

9 

863 

1016 

28 

369 

859 

1014 

367 

907 

1678 


28 

363 

955 

1475 

362 

1005 

1807 

10 

360 

1053 

29 

366 

889 

1057 

304 

940 

1693 


29 

360 

989 

1492 

359 

10U 

1826 

11 

358 

1091 

30 

363 

920 

mi 

362 

972 

1707 


30 

358 

1024 

1506 

357 

1076 

1843 

12 

356 

1128 

31 

3G0 

931 

1090 

360 

984 

1722 


1 

356 

1038 

1522 

354 

1091 

1861 

13 

353 

1144 

32 

357 

941 

1099 

357 

996 

1737 


2 

354 

1052 

1537 

352 

1107 

1879 

14 

351 

1161 

33 

354 

952 

1112 

355 

1009 

1751 


3 

352 

1065 

1552 

350 

1122 

1896 . 

16 

348 

1177 

34 

351 

963 

1126 

353 

1021 

1765 


4 

350 

1079 

1568 

348 

1138 

1914 £ 

16 

346 

1194 

35 

348 

973 

1140 

350 

1033 

1780 

TO 

6 

348 

1093 

1684 

346 

1153 

1931 « 

17 

344 

1210 

36 

346 

984 

1152 

344 

1045 

1799 

2 

6 

342 

1107 

1604 

840 

1168 

1952 

48 

338 

1227 

37 

340 

995 

1169 

338 

1058 

1817 

tn 

© 

7 

336 

1121 

1624 

334 

1184 

1974 

19 

332 

1243 

38 

334 

1006 

1186 

332 

1070 

1835 

$ 

8 

830 

1134 

1643 

328 

1199 

1995 

20 

326 

1260 

39 

328 

1016 

1203 

326 

1082 

1853 

i 

9 

324 

U48 

1663 

322 

1215 

2017 

21 

320 

1276 

40 

321 

1027 

1220 

319 

1095 

1873 

10 

317 

1162 

1684 

315 

1230 

2039 

22 

313 

1298 

41 

315 

1038 

1237 

313 

1107 

1891 


11 

311 

1176 

1704 

309 

1245 

2059 

23 

307 

1309 

42 

308 

1048 

1247 

306 

1119 

1885 


12 

304 

1190 

1700 

302 

1261 

2054 

24 

300 

1326 

43 

301 

1059 

1225 

299 

1131 

1880 

B 

13 

297 

1203 

1694 

295 

1276 

2049 

25 

294 

1342 

44 

295 

1070 

1219 

293 

1144 

1873 

> 

14 

291 

1217 

1688 

289 

1282 

2043 

26 

287 

1359 

45 

288 

1081 

1213 

286 

1156 

1864 


15 

284 

1231 

1682 

282 

1307 

2038 

27 

280 

1375 

46 

281 

1091 

1207 

279 

1168 

1862 

w 

16 

277 

1245 

1677 

275 

1322 

2033 

28 

274 

1392 

47 

274 

1102 

1202 

272 

1180 

1857 

3 

17 

270 

1259 

1672 

268 

1338 

2029 

29 

267 

1408 

48 

267 

1113 

1196 

205 

1193 

1851 


18 

263 

1272 

1666 

261 

1353 

2024 

30 

260 

1425 

49 

260 

1123 

1190 

258 

1205 

1846 

§> 

19 

256 

1286 

1661 

254 

1369 

2021 

31 

253 

1441 

50 

252 

1134 

1185 

250 

1217 

1841 

I 

20 

248 

1300 

1656 

247 

1384 

2014 

1 

245 

1458 

51 

245 

1145 

1180 

243 

1229 

1836 


21 

241 

1314 

1651 

240 

1399 

2009 

2 

238 

1474 

52 

238 

1156 

1174 

236 

1242 

1830 

V. 

22 

234 

1328 

1646 

232 

1415 

2005 

3 

231 

1491 

53 

230 

1166 

1169 

228 

1254 

1826 

J2 

73 

226 

1341 

1641 

225 

1430 

2000 

4 

223 

1507 

54 

223 

1177 

1163 

221 

1266 

1820 

’3 

24 

219 

1355 

1636 

217 

1446 

1996 

5 

216 

1524 

65 

215 

1188 

1159 

213 

1378 

1815 


25 

2U 

1369 

1631 

210 

1461 

1991 

6 

208 

1540 

56 

208 

1198 

1153 

206 

1291 

1810 


26 

204 

1383 

1626 

202 

1476 

1987 | 

7 

201 

1657 

57 

199 

1209 

1149 

197 

1303 

1806 

5 

. 27 

195 

1397 

1623 

194 

1492 

1984 ^ 

8 

193 

1573 

5S 

194 

1220 

1141 

192 

1315 

1799 

.<3 

28- 

190 

1410 

1615 

190 

1507 

1976 

9 

189 

1690 

59 

189 

1231* 

1134 

187 

1327 

1791 


29 

186 

1424 

1607 

186 

1528 

1968 

10 

155 

1606 

60 

184 

1241 

1126 

182 

1340 

i 784 


30 

182 

1438 

1598 

182 

1528 

1960 

11 

181 

1623 

61 

179 

1252 

1118 

178 

1352 

1775 


31 

178 

1452 

1590 

178 

1652 

1952 

12 

177 

1640 

62 

174 

1239 

1111 

174 

1339 

1767 


32 

174 

1440 

1582 

174 

1610 

1944 

13 

174 

1629 
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1840— 

lf)20 


+672 

fill 

650 

689 

729 

769 

808 

84.7 

888 

927 

946 

966 

m> 

1006 

1024 

1044 

1064 

1084 

1104 

1124 

1144 

11(75 

1183 

1202 

1220 

1289 

1267 

1277 

1296 

1304 

1333 

1352 

1371 

1390 

1408 

1431 

1453 

1476 

1498 

1522 

1546 

1541 

1535 

1531 

1527 

1521 

1517 

1513 

1509 

1505 

1501 
1497 
1493 
1489 
1 *86 



3471 

1464 

1456 

1449 

1441 





TABLE XIXL 

Sunrise from 8 to 12* N. Latitude. 


83 

84 

85 

86 

87 

88 
88 

90 

9 1 

92 

93 

94 


96 

96 

97 

98 

99 
100 
101 
102 

103 

104 


105 

106 

107 

108 

109 

110 
111 
112 

113 

114 


116 

116 

117 

118 

119 

120 
121 
122 

123 

124 

125 
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S3 
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63 

64 

65 

66 

67 

68 

69 

70 

71 

72 


73 

74 

75 

76 

77 

78 

79 

80 
81 
82 


-165 4*1226 
156 12U 


MY 

138 

129 

1*20 

110 

101 

91 

82 


72 

f>3 

54 

43 

34 

25 

15 

5 

4 - 4 
14 


23 

33 

43 

52 

61 

71 

81 

90 

104 

114 

124 

133 


143 

153 

162 

172 

182 

191 

200 

209 

218 

228 


237 

246 

253 

261 

271 

280 

288 

297 

306 

315 


323 

331 

338 

347 

3f>3 

356 

359 

362 

365 

372 

379 


1201 
13 S 8 
1176 
1163 
1150 
1137 
1125 
1112 


AD 

1840— 
1920 

4-1107 

1103 

1099 

1006 

1092 

1088 

1085 

1082 

1079 

1065 


0 


1 « 
a 


1099 

1086 

1074 

1061 

1048 

1035 

1023 

1010 

997 

985 


972 

959 

916 

934 

921 

90.8 

895 

883 

870 

847 

825 

802 


780 

757 

735 

712 

690 

667 

645 

622 

600 

577 


555 

532 

510 

487 

465 

442 

420 

397 

375 

352 


330 

807 

285 

262 

239 

217 

194 

172 

162 

152 

143 


—165 4 * 1327 
150 1314 


1053 

1039 

1026 

1014 

1001 

987 

975 

962 

949 

936 


923 
910 
898 
884 
871 
S58 
846 
832 
821 
811 
799 
785 


773 

760 

747 

734 

721 

708 

694 

681 

680 

680 


630 

679 

676 

675 

675 

674 

672 

672 

671 

670 


609 

667 

664 
663 
659 
656 
659 
662 

665 
672 
679 


147 

138 

129 

120 

no 

101 

91 

82 


72 

63 

64 
43 
34 
25 
15 

5 

4- 4 
14 


23 

33 

43 

62 

61 

71 

81 

90 

104 

114 

124 

133 


143 

153 

162 

172 

182 

191 

200 

209 

218 

228 


237 

246 

253 

262 

272 

280 

289 

297 

306 

315 


323 

331 

339 

347 

354 

367 

360 

363 

367 

374 

381 


1302 

1239 

1277 

1264 

1252 

1239 

1227 

1214 
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1840— 
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1757 
1753 
1749 
1740 5 
1743 g 
1739 3 
1737 . 
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1202 

1189 

1176 

1164 

1151 

1139 

1126 

1114 

1101 

1089 


1711 
1697 
1683 
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1671 

1658 

1644 

1681 

1619 

1605 

1592 


S3 


1076 

1064 

1051 

1039 

1026 

1014 

10O1 

988 

976 

953 

931 

908 


1 

1571 3 
1566 ^ 
1563 :s 
1539 5 
1526 - 

1513 2 

1500 5 
1486 ^ 
1478 
1465 
1452 
1439 


885 

862 

840 

817 

794 

772 

749 

726 

703 

631 


1426 

1413 

1399 

1387 

1374 

1359 

1347 

1333 

1331 

1329 


658 

635 

613 

590 

667 

544 

522 

499 

476 

454 


1327 

1325 

1320 

1318 

1317 

1.313 

1311 

1308 

1305 

1293 


431 

408 

385 

363 

340 

317 

295 

272 

261 

249 

238 


1300 

1296 

1293 

1290 

1285 

1275 

1265 

1260 

1253 

1249 

1244 
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1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
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156 1415 


11 

12 


& 13 


14 


3 15 
Is 16 


17 

18 

19 

20 


21 

22 

23 

24 

25 

26 

27 

28 
39 

30 

31 


147 

138 

129 

120 

110 

101 

91 

82 


11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 


1 

2 

3 

« 4 
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10 8 
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339 

347 
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358 
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3G6 

869 

376 
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1402 

1390 

1378 

1365 

1353 

1340 

1328 

1316 


AD. 

1840— 

1920 

+ 1578 
1575 
1571 
1668 
1565 
1561 
1559 
1555 
1553 
1539 


72 

63 

54 

43 

34 

25 

15 

5 

+ 4 
14 


1803 

1291 

1278 

1266 

1254 

1241 

1229 

1216 

1204 

1192 


1526 
1513 
1499 
1487 
1473 
1459 
1447 
1434 
1420 
1107 


23 

33 

43 

52 

61 

71 

81 

90 

104 

114 

124 

133 


1179 

1167 

1154 

1142 

1130 

1117 

1105 

1092 

1080 

1057 

1034 

1012 


1393 

1381 

1368 

1354 

1310 

1327 

1315 

1301 

1292 

1279 

1266 

1253 


143 

153 

162 

172 

182 

191 

200 

209 

218 

228 


989 

966 

943 

920 

898 

875 

852 

829 

806 

784 


1240 

1227 

1213 

1200 

1188 

1174 

1160 

1145 

1141 

1138 


237 

246 

254 

263 

272 

281 

289 

298 

306 

315 


761 

738 

715 

692 

670 

647 

624 

601 

678 

556 


1134 

1130 

1125 

1122 

1118 

1114 

1109 

1105 

1100 

1096 


633 

510 

487 

464 

442 

419 

396 

372 

359 

346 

333 


1091 

1086 

1081 

1077 

1071 

1062 

1053 

1044 

1034 

1028 

1022 
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0 
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A.D. 

1840 — 
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—106 +1528+1941 

14 

—165 

156 

1516 

1938 

15 

1 C 6 

147 

1504 

1935 

16 

147 

138 

1492 

1932 * 

17 

138 

129 

1481 

1930 

18 

128 

119 

1469 

1928 

19 

119 

no 

1459 

1925 

20 

no 

101 

1445 

1922 

21 

100 

91 

1433 

1921 S 

22 

91 

82 

1421 

1907 g 

23 

81 

72 

1409 

1893 

24 

72 

63 

1397 

1879 

25 

62 

54 

1385 

1865 

26 

51 

43 

1373 

1852 

27 

43 

34 

1362 

1838 

28 

34 

25 

1350 

1824 

29 

24 

15 

1338 

1811 

30 

15 

5 

1326 

1797 

1 

5 

+ 4 

1314 

17?3 

2 

+ 4 

U 

1302 

1770 

3 

14 

23 

1290 

1755 

4 

23 

33 

1278 

1742 

5 

33 

43 

1266 

1729 

6 

43 

52 

1251 

1714 

7 

52 

63 

1243 

1700 

8 

61 

71 

1231 

1087 

9 

71 

81 

1219 

1674 

10 

81 

90 


1659 

11 

90 

104 

1196 

1650 

12 

104 

134 

1173 

1637 

13 

114 

124 

1149 

1623 £* 

14 

124 

134 

1126 

1610 4 

15 

134 

143 

1103 

1596 

18 

144 

153 

1079 

1582 

17 

163 

163 

1056 

1569 

18 

103 

172 

1033 

1555 

19 

173 

182 

1010 

1542 

20 

182 

191 

986 

1527 

21 

191 

200 

963 

1513 

22 

201 

210 

940 

1498 

23 

210 

219 

916 

1492 

24 

219 

228 

898 

1487 

25 

229 

237 

870 

1481 

26 

238 

246 

846 

1476 

27 

247 

256 

823 

1470 

28 

256 

264 

800 

1465 

29 

265 

273 

777 

1459 

30 

273 

281 

753 

1453 

31 

282 

290 

730 

1447 

1 

290 

298 

707 

1441 

2 

299 

307 

683 

1435 

3 

307 

316 

660 

1430 

4 

316 

324 

637 

1423 

5 

324 

332 

613 

1417 

6 

332 

339 

590 

H09 15 

7 

340 

348 

567 

1404 So 

8 

348 

355 

544 

1396 3 

9 

356 

359 

520 

1386 

1C 

300 

363 

497 

1375 

11 

364 

367 

472 

1365 

12 
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371 

457 

1354 

13 
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443 

1348 

14 

380 

385 

428 

1339 

16 

387 
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1504 
1493 
1482 
1470 
1459 
1448 
1437 
1425 
1414 
1403 


1204 

1180 

1157 

1133 

1109 

1085 

1061 

1037 
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1082 

1067 

1054 
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1010 

990 

982 

975 

970 
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TABLE XIII 

Sunrise from 8° to 12'’ N. Latitude. 

Lat. 9° +852" 

Long. 


Lat. 10° +561" 

I^ng. 


Lat.il 0 + 786'' 
Long. 


159 

160 
161 
162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 
'76 
.76 

177 

178 
.19 
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(82 
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186 
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3? 
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Vi 

pi 

#.s 


126 

+ 385 

+ 133 

1920 
+ C85 

+ 387 

127 

390 

123 

690 

393 

128 

396 

114 

696 

399 

129 

405 

104 

705 

407 

130 

409 

94 

70ft 

412 

131 

415 

84 

715 

413 

132 

421 

75 

721 

424 

133 

427 

65 

727 

430 

134 

434 

65 

734 

437 

135 

438 

45 

738 

441 

136 

444 

36 

744 

447 

137 

449 

26 

749 

452 

138 

454 

16 

754 

467 

139 

461 

6 

761 

461 

140 

4 64 

0 

764 

467 

141 

469 

0 

769 

472 

142 

474 

0 

774 

477 

143 

4 78 

0 

778 

481 

144 

483 

0 

783 

48 6 

145 

484 

0 

784 

487 

146 

486 

0 

786 

488 

147 

487 

0 

787 

490 

148 

489 

0 
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491 
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490 

0 

790 
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491 

0 
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0 
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495 
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0 
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0 

795 
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0 

796 
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155 
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0 
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0 
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0 

801 
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0 
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504 
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501 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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0 

0 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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815 
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805 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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1359 

1361 

1362 
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460 

166 

470 

475 

480 

484 

489 

490 

191 

493 

494 

495 

496 

498 

499 
600 
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502 

503 

501 

506 

508 

510 

512 

513 

511 
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517 

517 
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519 
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§ 


(6 
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88 

75 


37 

24 

11 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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166 1024 
163 1030 
140 1034 
127 1039 
114 1041 
101 1018 


1053 

1064 


62 1055 

49 1057 


1058 

1059 

1060 
1062 


0 1063 

0 1064 

0 1065 

0 1066 
0 1067 
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1070 

1072 

1074 

1076 

1077 

1078 
1080 
1081 
1081 

1083 
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1084 
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1085 
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399 
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327 

312 
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182 


1840 — 
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1300 
1291 
1282 
1287 
1291 
1295 


16 

17 

18 

19 

20 
21 

s 22 

£23 


1300 

130! 

1308 

1312 

1315 

1319 

1323 


tt ” 

p 24 
< 25 

26 

27 

28 

29 

30 

31 
1 


<u 

•M 
H s 

■g g 

a * 


+ 394 
401 
407 

413 
420 
426 
432 
438 

414 
449 

455 

460 

466 

471 

475 

480 

485 


to . , 

gj PJSc 

-'5 o c 5 

jO o § 3 

$ * 2 s « 

=* c op*; 

© 


+ 497 
481 
466 
450 
434 
419 
403 
387 
372 
356 

340 

324 

309 

293 

277 

262 

246 


A.D 

1840— 

1920 

+ 789 
780 
771 
761 
752 

743 
732 
735 
738 
741 

744 
746 
748 
751 
763 
755 
757 


487 

167 

1326 


2 

490 

230 

759 

490 

153 

1328 


3 

194 

215 

760 

492 

138 

1328 


4 

497 

199 

761 

494 

124 

1329 


5 

500 

183 

761 

495 

105# 

1329 


6 

502 

167 

7G0 

496 

95 

1329 


7 

504 

152 

769 

497 

80 

1329 


8 

506 

136 

75S 

499 

66 

1329 


9 

507 

120 

75 7 

500 

51 

1329 


10 

508 

105 

755 

501 

36 

1329 


11 

609 

88 

758 

602 

35 

1329 


12 

610 

85 

751 

503 

34 

1329 


13 

511 

82 

749 

504 

32 

1328 


14 

612 

80 

7 48 

506 

31 

1329 


15 

613 

77 

746 

503 

30 

1330 

u 

a 

16 

514 

74 

744 

510 

29 

1331 


17 

515 

71 

742 

512 

28 

1832 

3 

3 

18 

516 

68 

740 

514 

26 

1332 

5. 

19 

518 

66 

740 

515 

25 

1332 

(8 

20 

519 

63 

738 

517 

24 

1333 


21 

520 

60 

736 

518 

23 

1334 


22 

522 

57 

734 

520 

22 

1335 


23 

524 

54 

733 

521 

20 

1335 


24 

525 

52 

781 

521 

19 

.1333 


25 

625 

49 

728 

622 

18 

1333 


26 

526 

46 

720 

623 

17 

1333 


27 

527 

43 

725 

524 

16 

1333 


28 

527 

40 

722 

524 

14 

1332 


29 

52$ 

38 

720 

524 

13 

1330 


30 

628 

35 

717 

525 

12 

1330 


1 

523 

32 

714 

524 

11 

1328 


2 

528 

29 

711 

524 

10 

1327 


3 

528 

26 

708 

524 

8 

1326 


4 

527 

24 

704 

523 

7 

1323 


5 

527 

21 

701 

523 

6 

1322 

H 

6 

526 

U 

697 

522 

5 

1320 

1 

7 

526 

16 

694 

521 

4 

1318 ; 

S 

8 

525 

12 

691 

520 

2 

1316 < 

3 

9 

524 

10 

687 

61$ 

l 

1312 


10 

522 

7 

682 

517 

0 

1310 


11 

521 

4 

678 

515 

0 

1307 


12 

519 

0 

673 

514 . 

— 1 

1305 


13 

518 

— 3 

609 

512 

2 

1302 


14 

516 

6 

064 

510 

4 

1298 


15 

514 

9 

659 







TABLE XIII. 

Sunrise from 8° to 12° N. Latitude. 


Lat 8" +300" 
Long. 

$4 iU! 

. rt o a 

gi ~§S 

C-4 « P Vi > 


0 


.5 "3 

■** i 

O f 

g-.S 

W 


AD. 

1840- 

1920 


Lat. 9° +852" 

XiOug. 

g|i 

a 3 B 5 

£ « & S 

~.S Svg E 

H C8 

0 

AD. 

1840- 
i 920 


° o 

'J3 

a 


Lat. 


fi » 

SS 


10° +564" 
Long. 


Lat 


11 ° + 810 " 
T.ong. 


Lat 


0 * 

«y* 


187 

+ 199 

+0 

+ 799 

+ 502 

+ 0 

+ 1354 


188 

497 

0 

797 

500 

0 

1352 


189 

494 

0 

794 

497 

0 

1349 


190 

491 

0 

791 

494 

0 

1346 

.■c 

191 

488 

0 

788 

491 

0 

1343 

I 

192 

485 

0 

785 

488 

0 

1340 

M 

193 

482 

0 

782 

485 

0 

1337 

£S 

194 

479 

0 

779 

482 

0 

1334 


195 

476 

0 

776 

4 79 

0 

1331 


196 

473 

0 

773 

476 

0 

1328 

e 

197 

469 

0 

769 

4 72 

0 

1324 

■s 

198 

465 

0 

765 

468 

0 

1820 

a 

199 

* 62 

0 

762 

465 

0 

1317 

-i2 

200 

458 

0 

758 

461 

0 

1302 

p 

£-1 

201 

464 

0 

764 

457 

0 

1286 

, 

202 

450 

0 

750 

453 

0 

1271 

3 

« 

203 

445 

0 

745 

448 

0 

1265 


204 

440 

0 

740 

443 

0 

1238 

M 

205 

436 

0 

736 

439 

0 

1223 

3 

206 

431 

0 

725 

434 

0 

1207 

5= 

207 

427 

0 

711 

430 

0 

1191 

Xi 

C3 

208 

422 

0 

696 

425 

0 

1175 

SL 

p4 

209 

417 

0 

681 

420 

0 

1159 


210 

413 

0 

668 

410 

0 

1143 


211 

411 

0 

656 

414 

0 

1130 

I 

212 

409 

0 

644 

412 

0 

1117 

& 

.si 

213 

407 

0 

632 

410 

0 

1103 


214 

405 

0 

621 

408 

0 

1090 


215 

403 

0 

609 

406 

0 

1077 


216 

397 

0 

593 

400 

0 

1059 


217 

391 

0 

577 

894 

0 

1042 


218 

385 

0 

562 

388 

0 

1025 


219 

378 

0 

645 

381 

0 

1006 

s 

220 

372 

0 

529 

375 

—11 

989 

* 

221 

365 

0 

613 

368 

23 

971 


222 

358 

0 

496 

361 

34 

952 

1 

223 

361 

0 

479 

354 

45 

934 


224 

344 

0 

450 

347 

57 

904 

■vT 

225 

337 

0 

420 

340 

68 

875 

& 

226 

330 

— 6 

391 

333 

79 

845 


227 

322 

16 

360 

325 

91 

814 

- 

228 

315 

26 

330 

318 

102 

785 


229 

307 

36 

300 

310 

113 

754 

f 

230 

299 

46 

269 

302 

125 

723 

'S 

231 

291 

55 

239 

294 

136 

692 

CO 

232 

283 

05 

208 

286 

147 

662 

£ 

233 

275 

75 

178 

278 

159 

631 

► 

234 

206 

84 

146 

269 

170 

599 

2 

SI 

235 

258 

94 

116 

261 

181 

569 

1 

236 

250 

104 

85 

263 

193 

538 

| 

237 

242 

114 

55 

245 

204 

507 


238 

233 

123 

23 

236 

215 

475 


239 

224 

133 

- 8 

227 

227 

444 

'<A 

240 

216 

143 

39 

219 

238 

413 

-C 

24.1 

207 

152 

70 

210 

249 

381 

$ 

242 

199 

162 

103 

201 

261 

350 

ut 

243 

198 

172 

122 

199 

272 

325 


244 

190 

194 

155 

190 

295 

293 


245 

180 

217 

187 

160 

317 

200 

£ 

J46 

170 

239 

220 

170 

340 

228 



1 

2 

3 

4 

5 
0 

7 

8 
9 

10 

11 

12 

13 

14 
16 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
2G 
27 
23 

29 

30 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

- 11 


14 

15 

16 

17 

18 

19 

20 


22 

23 

24 
26 
26 

27 

28 
29 


to 

z n 

ii 

d » • 

E rs «S 

o fl u 

b4 

*£ P 

&0 

JM 
. p 

H £ 

© 

(6 

2 CO 
C 13 

£ C 

p§ 

O © a 

-s 1*2 

*+4 ? 

o £ 

sL % 
o j 

Sit 


O | 

£ * 
«.s 

o ©S 

=rfl 

w ,r * 

>.s 

« 

C , 38 *? 

*00 

s 

B 

. CO 

7.9 

W 


Sl 

I.ong. 

O «- S in. 

£•% j: 


+505 

503 

500 

497 

494 

491 

488 

483 

482 

479 

475 

471 

468 

464 

460 

456 

451 

446 

4*12 

437 

433 

428 

423 

419 

417 

415 

413 

411 

409 

403 

397 

391 

384 

+378 

371 

360 

357 

360 

343 

336 

328 

321 

313 

305 

297 

2H9 

281 

272 

264 

236 

248 

239 

230 

222 

213 

204 

199 

190 

180 

170 


AD. 

1840- 

1920 

+0 +1069 
0 1067 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

—10 

23 

36 

48 

til 

74 

87 

1U0 

113 

126 

139 

152 

165 

177 

190 

203 

216 

929 

242 

255 

268 

281 

294 

306 

319 

332 

345 

358 

372 

395 

418 

440 


1064 

1061 

1058 

1055 

1052 

1049 

1036 

1020 

1003 

987 

971 

954 

937 

920 

902 

881 

867 

849 


815 

797 

780 

765 

760 

735 

720 

705 

686 

667 

649 

629 

610 

590 

57? 

549 

519 

489 

460 

429 

399 

368 

337 

307 

276 

245 

213 

182 

152 

121 
89 
57 
26 
- 5 
37 
65 
97 
130 
162 


A.D. 

1840— 


© 


o 

A.D. 

1840— 


+508 

506 

503 

500 

497 

494 

491 

•488 

485 

482 

478 

474 

471 

4.67 

463 

459 

454 

449 

445 

440 


431 

425 

420 

418 

416 

414 

412 

410 

406 

400 

394 

387 

381 

374 

367 

360 

353 

846 

339 

331 

321 

316 

308 

300 

292 

284 

275 

267 

259 

251 

242 

233 

225 

216 

207 

199 

190 

180 

170 


192C 
—5 +1295 


16 

+512 

—12 

1920 

+654 

6 

1292 


17 

510 

11 

6V 

7 

1288 


18 

607 

17 

644 

8 

12H4 


19 

604 

20 

638 

10 

1279 

• 

20 

501 

23 

632 

11 

1276 


21 

198 

26 

626 

12 

1271 

u 

22 

495 

. 29 

619 

13 

1254 £ 23 

492 

32 

60u 

14 

1236 

0 

24 

489 

35 

581 

16 

121a <3 25 

486 

38 

5G3 

17 

1200 


26 

482 

41 

543 

18 

1182 


27 

478 

43 

524 

19 

1164 


28 

475 

46 

505 

20 

1146 


29 

171 

49 

485 

22 

1127 


30 

407 

52 

46” 

23 

1109 


31 

463 

65 

44( 

24 

1089 


1 

458 

58 

m 

25 

1070 


2 

453 

61 

405 

26 

1051 


3 

449 

64 

38r 

28 

1032 


4 

444 

67 

364 

29 

1013 


5 

440 

70 

•3+1 

30 

994 


6 

435 

72 

824 

31 

973 


7 

429 

75 

302, 

32 

954 


8 

424 

78 

281 

34 

937 


9 

422 

81 

263 

35 

921 


10 

420 

84 

2+V 

36 

904 

£ 

11 

419 

88 

228 

50 

888 

§ 

12 

416 

104 

21( 

65 

871 

a 

13 

414 

120 

193 

79 

863 fc 

14 

408 

135 

171 

94 

832 


15 

402 

151 

14 £ 

108 

812 


16 

396 

136 

V2> 

123 

790 


17 

3S9 

182 

10a 

137 

770 


18 

383 

198 

83 

152 

748 


19 

376 

214 

61 

166 

727 


20 

369 

229 

3$ 

181 

704 


21 

362 

245 

H 

195 

674 


22 

355 

261 

— i; 

210 

643 


23 

348 

276 

47 

224 

613 


24 

341 

292 

71 

239 

582 


25 

333 

308 

1 % 

253 

662 


26 

326 

323 

14 J 

268 

520 


27 

318 

339 

175 

282 

489 


28 

310 

355 

206 

297 

458 


29 

302 

37 i 

237 

311 

426 


30 

294 

386 

261 

326 

395 


1 

286 

402 

301 

340 

363 


2 

277 

418 

331 


355 

369 

384 
398 
413 
427 
412 
456 
172 
495 
519 
542 


3 

4 


331 
800 | 

M a 

269 g 
237 £ 6 
204 M * 
173 


141 
108 
77 
45 
- 11 
22 


7 

8 
9 

10 

11 

12 

13 

14 


269 

261 

253 

244 

235 

227 

218 

209 

199 

190 

180 

170 


433 

449 

465 

480 

496 

512 

528 

1 

560 

584 

608 

632 


366 







TABLE Xffl. 

Sunrise from 8° to 12" N Latitude. 

Lat. 10° +564" Lat. 11“ +B16" 


J| 

■3 a 


Lat. 9° +362" 
Long. 

Sf I f g 

g<3 u 8 * 
p s i3 a 8 


247 

243 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 
261 
262 

263 

264 
266 
266 


+ 160 
150 
140 
130 
12(1 
110 
100 
90 
80 
70 


1840— 

1920 

-262 —2(2 
285 285 


307 

330 

353 

375 

397 

420 

442 

465 


317 

350 

362 

415 

447 

480 

303 

525 


60 487 548 

50 510 571 

40 532 594 

30 555 610 

20 577 639 

10 600 662 

0 622 685 

10 646 707 

20 667 730 

29 690 752 




r 160 
160 
140 
130 
120 
no 
100 
90 
80 
70 

60 

60 

40 

30 

20 

10 

0 

—-10 
20 
28 


408 

431 

454 

476 

499 

622 

644 

567 

590 

613 

635 

658 

681 

703 

726 

•719 

772 

794 


130 

97 

64 

31 

1 

34 

66 

79 

102 

124 

147 

169 

192 

214 

237 

257 

280 

302 


a 

afjS 


© X 

A.D. 

1840- 

1920 

—363 +195 
385 162 


M 

S| 

a « 


Long. 

$ . . 
24 tig 

dL§ 3 §3 

ft* 3*2 

■‘■3 S-S* 


hong. 


be 

fl sfj 

-si® 


4 

H s « * £ % 

£.2 H u 

0 ^ 


I 8 

I* 9 

fiq 10 


90 

80 

70 


3 11 

a 12 
2 13 
P U 
i 15 
| 16 
17 

« 18 
£ 1» 

4 20 


623 

646 

668 


426 

448 

471 


60 691 493 

50 7U . 616 

40 737 538 

3<» 760 560 

20 782 583 

10 805 605 

0 828 628 

-10 851 649 

20. 874 676 

28 896 693 


90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

-10 

20 

28 




1 

+ 160 

—463 

AD. 

1840- 

1920 

—195 

+ 160 

—565 

AD. 

1840— 

1920 

—55 

15 

+ 160 

2 

150 

486 

228 

150 

588 

88 

10 

150 

3 

140 

509 

261 

140 

612 

122 

17 

140 

4 

130 

533 

294 

130 

635 

165 

18 

„130 

5 

120 

554 

326 

120 

658 

188 

19 

120 

6 

110 

577 

359 

110 

682 


20 

no 

7 

100 

600 

392 

100 

705 

255 

V i-t 

21 

100 


728 290 5 22 

752 312 •§ 23 

775 334 g 24 


798 

821 

845 

868 

891 

915 

938 

961 

985 

1008 


90 

80 

70 


-656 

679 

703 

727 

751 

775 

799 

823 

847 

871 


AD 

1840— 

1920 

* 762 
795 
829 
863 
897 
931 
965 
998 
1019 
1041 


60 895 1062 

50 918 1083 

40 942 1101 

30 966 1126 

20 990 IU7 

10 1014 1168 

0 1038 1190 

-10 l<>62 1210 

20 IU86 1230 

28 1110 1252 


267 

38 

712 

773 

37 

817 

324 

ft 

tb 

21 

37 

268 

48 

735 

796 

47 

840 

346 

t~ 

d 

22 

47 

269 

59 

757 

820 

57 

862 

369 

& 

23 

67 

270 

08 

780 

842 

66 

885 

390 

» 

24 

C6 

271 

272 

78 

88 

802 

825 

864 

887 

77 

87 

908 

931 

414 

437 

£ 

25 

26 

77 

87 

273 

98 

847 

910 

97 

953 

459 


27 

97 

274 

104 

870 

929 

104 

976 

479 


28 

104 

275 

111 

888 

948 

111 

988 

498 


29 

111 


919 

714 

37 

1031 

572 

4 

37 

1134 

1272 

942 

737 

47 

1054 

594 

5 

4 7 

1157 

1293 

965 

759 

57 

1078 

615 

6 

57 

1181 

1311 

988 

780 

60 

1101 

636 

7 

66 

1205 

1335 

1010 

. w 04 

77 

1124 

659 

6 

77 

1229 

1357 

1033 

826 

87 

1148 

631 

9 

87 

1253 

1373 

1036 

849 

97 

1171 

703 

40 

97 

1277 

1400 

1080 

868 

104 

1196 

722 

11 

104 

1300 

1418 

1092 

887 

111 

1208 

741 

12 

111 

1311 

1436 


276 

no 

895 

969 

118 

1001 

618 


1 

118 

277 

126 

908 

988 

126 

1014 

539 


2 

125 

278 

184 

921 

1010 

133 

1026 

558 


3 

133 

279 

141 

984 

1029 

HO 

1039 

677 


4 

140 

280 

HO 

946 

1050 

148 

mi 

698 

d 

5 

147 

281 

156 

969 

1070 

165 

1C64 

617 

XI 

tL 

6 

164 

282 

164 

972 

1090 

162 

1076 

637 

vlS 

7 

162 

283 

171 

985 

1110 

170 

1089 

667 


8 

/l 69 

284 

179 

997 

1131 

177 

1101 

677 

1 

9 

176 

285 

186 

1010 

1J 27 

184 

1114 

672 

£ 

10 

183 

286 

194 

1023 

1125 

192 

1126 

667 


11 

191 

287 

201 

1035 

1121 

199 

1139 

662 

a 

12 

198 

288 

209 

1048 

1118 

20o 

1151 

667 

d 

13 

205 

289 

216 

1061 

1114 

214 

1164 

663 

VO 

14 

212 

290 

224 

1074 

1112 

221 

1176 

647 

d 

S3 

15 

220 

291 

231 

1086 

1108 

228 

1189 

642 


16 

227 

292 

239 

1099 

1105 

286 

1202 

638 


17 

234 

293 

246 

1112 

1102 

243 

1214 

633 

•i 

18 

241 

294 

254 

1125 

1099 

250 

1227 

027 


ID 

249 

295 

96i 

1137 

1095 

258 

1239 

623 


20 

250 

296 

269 

1150 

1092 

265 

1252 

618 


21 

268 

297 

276 

1163 

1089 

272 

1264 

613 

'3 

H 

22 

270 

298 

284 

1176 

1086 

280 

1277 

608 


23 

278 

299 

291 

1188 

1082 

287 

1289 

603 

' 

24 

286 

300 

299 

1201 

1080 

294 

1302 

598 

£ 

25 

292 

301 

806 

1214 

1076 

802 

1314 

594 


26 

299 

302 

814 

1226 

1073 

809 

1327 

688 


27 

306 

303 

821 

1289 

1069 

316 

1339 

563 


28 

314 

304 

325 

1252 

1063 

323 

1352 

678 


29 

321 

305 

328 

1241 

1065 

826 

1340 

669 


30 

324 


1106 

907 

118 

1220 

760 >> 

13 

118 

1323 

1455 

1117 

926 

125 

1232 

778 d 

14 

125 

1334 

H73 

1180 

917 

132 

1246 

7.93 p 

15 

132 

i:45 

1491 

1142 

966 

139 

1255 

*16 4 

16 

139 

1366 

1509 

1154 

986 

146 

1207 

836 

17 

U6 

1368 

1528 

1167 

100*; 

154 

1279 

855 

18 

153 

1379 

1546 

1179 

1025 

161 

1291 

6Y4 

19 

160 

1390 

1564 

1192 

1045 

168 

1803 

893 

20 

167 

1402 

1583 

1204 

1064 

176 

1815 

911 

21 

174 

1413 

1002 

1210 

1057 

182 

1329 

903 

22 

181 

1424 

1592 

1229 

1051 

189 

1339 

894 

23 

188 

1436 

1583 

1241 

1045 

196 

1351 

836 

24 

195 

1447 

1573 

1254 

1033 

204 

1863 

878 

25 

202 

1458 

J564 

1266 

1031 

211 

1374 

870 

26 

209 

1*169 

1554 

1278 

1025 

218 

1886 

802 

27 

216 

1481 

1645 

1291 

1018 

225 

1398 

853 

28 

223 

1492 

1586 

1803 

1012 

232 

1410 

845 

29 

230 

1603 

1626 

1316 

1005 

239 

1422 

836 

30 

237 

1615 

1516 

1328 

999 

246 

1484 

828 

31 

244 

1526 

1607 

1340 

992 

254 

1446 

821 

1 

251 

1637 

1497 

1353 

985 

261 

1458 

812 

2 

258 

1649 

1488 

1365 

979 

268 

1470 

804 

3 

266 

1560 

1478 

1378 

973 

275 

1482 

796 >• 

4 

273 

1671 

1470 

1390 

966 

282 

1493 

787 1 

6 

2S1 

1582 

1461 

1402 

959 
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1505 

779 $ 

6 

288 

1594 

1452 

1415 

952 

296 

1517 

770 £ 

7 

295 

1605 

1442 

1427 

946 
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1629 

763 

8 
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1016 

1434 

1440 
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1641 

764 

9 

310 

1628 
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938 

818 

1552 

746 

10 

317 

1640 

1415 

1438 

922 

821 

1637 
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11 
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1623 
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1840— 
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—382 

— 1231 

—1018 

307 

335 

1220 

1041 

308 

339 

1209 

1034 

309 

342 

1198 

1026 
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346 

1188 

1019 
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349 

1X77 

1012 

312 

353 

1160 

1005 

313 

356 

1156 

997 

314 

360 

1145 

990 

315 

363 

1134 

983 

316 

307 

1123 

956 

317 

370 

1118 

929 

318 

374 

1102 

902 

319 

377 

1091 

674 

320 

881 

1081 

847 

321 

384 

1070 

820 

322 

388 

1059 

793 

323 

391 

1048 

7«6 
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395 

1038 

739 

325 

898 

1027 

711 

326 

402 

1016 

685 

327 

405 

1006 

Go 7 

328 
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995 

630 
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412 

984 

603 
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415 

973 

675 

331 

418 
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547 
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122 

962 

521 

333 

425 
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493 
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465 


335 132 

336 132 

337 433 

333 433 

339 434 

340 434 

341 435 
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343 43 G 

3 4 4 43t* 


920 439 
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797 318 
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675 197 
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487 
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106 
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552 

77 
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438 
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46 
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439 

491 

16 
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440 
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44 
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75 
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441 

337 
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442 

307 

165 

356 
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270 

19c 

357 

443 

245 

225 

358 

448 

215 

2.SC 
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18*1 

285 

360 
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153 
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445 
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346 

362 

445 

92 

376 

363 

446 

61 

406 

364 

446 

31 

437 

365 

447 

0 
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—380 —1327 
333 1816 

384 1303 

340 1291 

344 1273 

347 1266 

351 1254 

354 1242 

308 1229 

361 1217 

365 1206 

368 1193 

872 1180 

376 1168 

379 1156 

382 1114 

386 1131 

389 1119 

393 1107 

396 1095 
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1840— 

1920 
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1 

551 

2 

643 

3 

533 a 

4 

525 § 

5 
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6 
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7 
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8 
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9 
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lo 
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11 
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12 

895 J 

13 

360 3 

U 
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15 

16 
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17 
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18 
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19 
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—1424 
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-324 
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902 
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1397 

891 
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337 

1383 

880 

334 

341 

13G9 

S70 

338 

344 

1355 

859 

341 

347 

1342 

849 

314 

851 

1823 

839 

348 

354 

1314 

828 

351 

357 

1300 

817 

354 

361 

1281 

787 

858 

364 

1273 

756 

361 

867 

1259 

725 

364 

371 

1245 

685 

368 

374 

1231 

674 

371 

377 

1217 

633 

874 

381 

) 204 

602 

378 

384 

1190 

571 

381 

387 

1176 

540 

384 

391 

1162 

510 

388 
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1840— 
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1521 

—721 


12 

—323 

1506 

710 


13 

327 

1490 

697 


14 

330 

1475 

686 


15 

333 

1460 

674 


‘16 

337 

1414 

661 


17 

340 

1429 

649 


18 

343 

1413 

637 


19 

347 

1398 

625 


20 

350 

1383 

614 

C‘ 

CJ 

21 

353 

1307 

582 

1 

22 

357 

1352 

549 


23 

360 

1336 

516 


24 

363 

1321 

484 


25 

367 

1306 

451 


26 

370 

1290 

419 


27 

373 

1275 

887 


28 

377 

1269 

854 


i 

380 

1241 

821 


2 

383 

1229 

239 


3 

387 
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1840— 

1920 

—1607 —1388 j 
1590 1376 

15 74 1362 

1657 1848 

1541 1836 

1624 1322 

1508 1309 

1491 1296 

1475 1283 

1458 1268 

1442 1245 

1455 1201 

1409 1166 

1392 H33 

1376 1098 

1359 1063 

1343 1030 

1326 995 

1310 961 

1293 927 < 


400 

1082 

IG4 21 

394 

1148 

479 

391 

1213 

256 

4 

390 

1277 

892 

403 

1070 

184 3 22 

397 

1X35 

448 

394 

1198 

223 

5 

393 

1260 

858 

407 

1058 

106 « 23 

401 

1121 

418 

398 

1182 

191 

6 

897 

1244 

824 

410 

1045 

76 :£ 24 

404 

1107 

887 

401 

1167 

158 

7 

400 

1227 

790 

414 

1033 

1H 3 25 

407 

1093 

366 

404 

i 152 

125 

8 

403 

1211 

756 

417 

1021 

19 £ 26 

411 

1079 

320 

408 

1186 

94 

9 

406 

1194 

720 

419 

1009 

+ 12 27 

414 

1066 

294 

411 

1121 

61 

10 

408 

1178 

6-S5 

422 

996 

41 28 

417 

10.-2 

263 

414 

1105 

28 

11 

411 

1161 

660 

425 

981 

71 29 

421 

J038 

233 

418 

4090 

4- 4 

12 

414 

IMS 

616 

428 

972 

1U0 1 

424 

1024 

202 

420 

1076 

88 

13 

417 

1128 

531 

428 

940 

132 2 

424 

990 

168 

420 

1040 

74 A 

14 

417 

1090 

548 

429 

9U7 

104 3 

425 

956 

135 

421 

1004 

109 8 

15 

418 

1058 

507 

429 

875 

190 4 

425 

922 

101 

421 

968 

146 4 

16 

418 

1015 

469 

430 

842 

228 ; 5 

426 

888 

68 

422 

932 

180 * 

17 

419 

978 

433 

430 

81.0 

260 £ 6 

426 

854 

34 

422 

69 G 

216 

18 

419 

940 

395 

431 

778 

291 ^ 7 

127 

820 

1 

423 

861 

250 

19 

420 

902 

358 

431 

715 

324 r 3 6 

127 

785 

+ 34 

123 

825 

286 

20 

420 

865 

821 

432 

713 

355 ^ 9 

423 

751 

67 

124 

789 

321 

21 

421 

827 

284 

432 

680 

388 ^ 10 

s; 

-128 

717 

101 

424 

753 

356 

22 

421 

790 

247 

138 

618 

419 ^ 11 

129 

683 

135 

425 

717 

391 

23 

422 

752 

210 

433 

616 

451 *g 12 

429 

649 

169 

425 

681 

427 

24 

422 

714 

172 

434 

683 

483 3 18 

m 

615 

202 

426 

645 

462 

25 

423 

677 

186 

434 

561 

515 £ 14 

430 

581 

236 

126 

609 

498 

26 

423 

639 

98 

435 

518 

547 a 15 

431 

6-17 

269 

427 

573 

533 

27 

424 

602 

62 

436 

486 

579 • 1(5 

431 

618 

303 

427 

537 

563 

28 

424 

564 

24 

436 

464 

CIO § 17 

432 

479 

337 

428 

502 

603 

29 

425 

526 

4* 13 

436 

421 

043 s 18 

432 

444 

371 

423 

466 

689 

30 

425 

469 

60 

437 

389 

074 §* 19 

483 

410 

404 

429 

430 

674 

31 

426 

451 

87 

437 

356 

707 | 20 

433 

376 

438 

429 

894 

710 

1 

426 

414 

124 

438 

324 

783 « 21 

484 

342 

471 

430 

858 

745 

2 

427 

876 

161 

438 

292 

770 g, 22 

434 

808 

505 

430 

322 

781 

3 

427 

338 

199 

439 

259 

802 S' 28 

435 

274 

538 

431 

286 

816 

4 

428 

301 

285 1 

439 

227 

834 (2 24 

435 

240 

572 

431 

250 

852 

5 

428 

263 

275 ( 

440 

194 

866 o 25 

486 

206 

605 

482 

214 

887 — 

6 

429 

226 

309 : 

440 

162 

898 g 26 

136 

172 

639 

482 

173 

922 ’§, 

7 

429 

188 

347 

441 

130 

929 £ 27 

437 

138 

673 

433 

143 

967 * 

8 

480 

150 

384 

441 

97 

962 28 

437 

103 

707 

433 

107 

993 

9 

430 

118 

421 
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65 
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438 

69 

740 

434 

71 

1028 

10 
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469 
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32 

1026 30 

438 

35 
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36 
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11 
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88 

496 
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0 

1057 31 

439 

0 
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0 
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12 
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0 
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TABLE Xffl. 

Sunrise from 13 n to 17° N. Latitude 
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A.D. 



A.D 




AD. 



AD. 



A D. 




1840- 



1840— 




1840- 



1840— 



1840— 




1920 



1920 




1920 



1920 



1920 

1 

—428 

+39 +1404 

—424 

+41 +1445 

l 

—120 

+43 

+651 

—417 

+45 

+ 212 4 3 

—413 

+46 

+ 1208 

2 

426 

78 

1505 

422 

82 

1488 

2 

418 

86 

697 

415 

89 

259 14 

411 

93 

1250 

3 

424 

118 

1546 

420 

193 

1531 

3 

416 

129 

741 

413 

133 

305 i 6 

409 

139 

1305 

4 

423 

157 

1586 

4X9 

164 

1573 i 

1616 5 

4 

415 

172 

785 

411 

178 

352 16 

408 

186 

1354 

6 

421 

196 

1627 

417 

205 

5 

413 

215 

830 

410 

222 

397 17 

406 

232 

1401 

6 

419 

235 

1669 

415 

246 

1659 « 

6 

411 

258 

875 

407 

267 

445 18 

404 

278 

1450 

7 

417 

274 

1705 

113 

287 

1702 * 

7 

409 

301 

920 

400 

311 

490 19 

402 

325 

1498 

8 

414 

314 

1752 

410 

328 

1746 "1 

3 

407 

344 

965 

4.03 

351 

538 _ 20 

399 

371 

1547 

9 

412 

351 

1783 

406 

369 

1791 

9 

404 

087 

101 i 

401 

895 

584 'C 21 

897 

418 

1596 

10 

409 

388 

1839 

405 

410 

1835 t* 

10 

402 

430 

1056 

398 

440 

688 < 22 

395 

464 

1645 

11 

407 

428 

1859 

403 

451 

ft; 

1856 ... 

11 

399 

473 

1082 

396 

484. 

662 23 

392 

510 

1672 

12 

404 

467 

1380 

400 

492 

1879 3 

12 

396 

516 

1106 

393 

529 

688 24 

389 

557 

1638 

13 

401 

506 

1901 

397 

533 

1901 * 

13 

394 

559 

1128 

391 

573 

712 25 

887 

C/)3 

1724 

14 

398 

545 

1922 

394 

574 

1923 £ 

U 

391 

602 

1152 

387 

618 

738 26 

384 

650 

1761 

16 

396 

584 

1943 

391 

615 

1945 * 

15 

388 

645 

1176 

384 

662 

763 2 7 

381 

696 

1777 

16 

392 

624 

1965 

888 

656 

1968 & 

16 

3X4 

688 

1201 

381 

707 

789 28 

378 

74 3 

1801 

17 

388 

663 

1987 

385 

697 

1990 « 

17 

381 

731 

1235 

378 

751 

814 29 

374 

790 

1X32 

18 

885 

702 

2008 

881 

738 

2013 I 4 

18 

378 

774 

1248 

375 

796 

839 30 

371 

836 

1859 

19 

382 

741 

2029 

378 

779 

2036 « 

19 

374 

817 

1273 

371 

840 

366 1 

368 

883 

1885 

20 

377 

780 

2052 

374 

820 

2059 * 

20 

370 

860 

1398 

367 

885 

892 2 

361 

929 

1913 

21 

374 

620 

2073 

370 

861 

2082 .§ 

21 

367 

903 

1322 

364 

929 

917 3 

360 

973 

1941 

22 

370 

859 

2035 

866 

902 

2106 £ 

22 

363 

940 

1351 

360 

974 

944 4 

358 

1019 

1906 

23 

368 

898 

2115 

364 

943 

2127 g 

23 

361 

969 

1369 

358 

1018 

968 5 

856 

1066 

1992 

24 

366 

937 

2135 

2155 

362 

984 

2148 S 

24 

359 

1032 

1392 

356 

1063 

992 6 

81} 4 

1113 

2018 

26 

304 

976 

360 

1025 

2106 1 

26 

357 

1075 

1415 

354 

1107 

1016 7 

352 

1)59 

2043 

26 

362 

1016 

2176 

358 

1066 

2191 £ 

26 

355 

1118 

1438 

352 

1152 

1041 8 

350 

1206 

2061 

27 

860 

1055 

2196 

356 

1107 

2212 ^ 

27 

353 

1161 

1461 

350 

1196 

1065 9 

848 

1052 

2095 

28 

368 

1094 

2216 

354 

1148 

2233 

28 

351 

1204 

1483 

349 

1241 

10*8 10 

347 

1298 

2120 

29 

366 

1123 

2236 

362 

1189 

2255 

29 

349 

1247 

1506 

348 

1285 

1114 11 

346 

1345 

2144 

30 

354 

1176 

2256 

360 

1232 

2276 

30 

347 

1290 

1529 

347 

1336 

1185 12 

345 

1392 

2169 

31 

362 

1194 

2276 

348 

1251 

2297 

1 

346 

1813 

1545 

346 

1858 

1158 13 

344 

1416 

2194 

32 

850 

1212 

2296 

347 

1271 

2318 

3 

345 

1334 

1573 

845 

13S1 

1182 14 

343 

1439 

2218 

33 

348 

1230 

2316 

34G 

1290 

2338 

3 

344 

1354 

1594 

344 

1403 

1205 g 15 
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22 L 9 

34 

347 

1248 

2335 

345 

1309 

2358 

4 

348 

1375 

1616 

340 

1425 

1231 2 16 

338 

1487 

2247 

36 

341 

1266 

2359 

339 

1328 

2383 , 

5 

337 

1396 

1643 

335 

1447 

1253 17 
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1510 

2277 

36 
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1285 
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1348 

2409 5 

6 

381 

1417 

1670 
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1287 18 
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1406 
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10 

307 
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1803 

299 

1581 

1429 23 

297 

1653 

2479 

42 

298 

1393 

2499 

296 

1464 

2534 - 
2530 g 

12 

294 

1542 

1800 

292 

1604 

1427 24 

290 

1676 

2478 

43 

292 

1411 

2494 

290 

1483 

18 

288 

1562 

1797 

286 

1626 

1424 25 

234 

1700 

2475 

44 

286 

1429 

2491 

283 

1502 

2527 S 

14 

282 

1583 

1793 

280 

1648 

1421 26 

278 

1724 

2473 

46 

278 

1447 

2487 

277 

1521 

2523 g 
2519 ~ 

16 

275 

lo04 

1791 

273 

1670 

1419 27 

271 

1747 

2471 

46 

272 

1466 

2482 

270 

1541 

16 

268 

1625 

1788 

267 

1693 

1416 28 

265 

1771 

2469 

47 

266 

1484 

2478 

263 

1560 

2516 | 

17 

261 

1646 

1785 

259 

1715 

1416 29 

258 

1795 

2468 

48 

268 

1502 

2474 

256 

1679 

2513 

18 

254 

1666 

1783 

258 

1737 

1413 30 

251 

1819 

2466 

49 

251 

1520 

2471 

249 

1599 

2510 

19 

248 

1687 

1779 

246 

1760 

1411 31 

244 

1842 

2464 

50 

244 

1588 

2467 

242 

1618 

2507 « 

20 

241 

1708 

1777 

239 

1782 

1409 1 

237 

1S66 

2463 

61 

237 

1556 

2463 

235 

1637 

2504 .£ 

21 

234 

1729 

1774 

232 

1804 

1407 2 

230 

1890 

2462 

62 

229 

1574 

2460 

228 

165 7 

2501 § 

22 

226 

1750 

1772 

225 

1827 

1405 3 

223 

1913 

2461 

63 

222 

1592 

2457 

220 

1676 

2499 % 

23 

* 219 

1770 

1770 

217 

1649 

1401 4 

216 

1937 

2459 

54 

214 

1610 

2454 

213 

1695 

2496 £ 

24 

212 

1791 

1767 

210 

1871 

1402 5 

209 

1961 

2458 

56 

207 

1628 

2450 

206 

1714 

2493 «£ 

25 

2+4 

1812 

1766 

208 

1893 

1400 2 6 

201 

1984 

2457 

66 

200 

1647 

2446 

198 

1734 

2190 *i 

26 

197 

1833 

1763 

196 

1916 

3898 3 7 

194 

2008 

2456 

67 

192 

1665 

2443 

190 

1753 

2488 £ 

27 

189 

1154 

1761 

188 

1938 

1398 * 8 

186 

2032 

2456 

58 

188 

1683 

2436 

186 

1772 

2482 

28 

164 

1874 

1757 

183 

1960 

1394 9 

182 

2056 

2451 

59 

184 

1701 

2430 

182 

1 792 

2470 

29 

ISO 

1895 

1751 

179 

1983 

1389 10 

178 

2079 

24 47 

60 

180 

1719 

2423 

178 

1811 

2470 

80 

176 

1916 

1746 

175 

2005 

1384 1 1 

174 

2103 

2442 

61 

176 

1736 

2416 

174 

1832 

2464 

31 

172 

1936 

1740 

171 

2028 

1379 12 

171 

2128 

2437 

62 

172 

1725 

2409 

170 

1822 

2458 

32 

168 

1920 

1734 

107 

2019 

1374 13 

167 

2120 

2433 





TABLE Xm. 

Sunrise from 13° to 17° N. Latitude. 


Lat. 13° +1072" 
Long. 


© w £ «5 ~ 

fes 

g-S 

£ » ? |.2 
jn - ,0 — 

© H 

AD. 

1840- 


Dat. 14' +1 008" 
I,ong. 


Lat. 16“ +1G8" 
Long. 


I.at. 16 ^ 300" 
Long. 


Cat- 


<sl 

Long. 


® . 

«> 

bb 

oi 

£ 'C jj 

a 

© 

S CO 

S-S 

. £ 

C ad 

t/5 j 

£ *3 
a 

■S8 
© 
fl * 

§■ § 
> & 

/i .s 

2 g£ 

$ s » 
£.s z 

=1 
:« 2 

& 

•s§ 

a w 

S£ 


9 . 


! • £ 
««S ^-3 2 

% |s « 


cu ? 




A.D. 

1840— ‘ 


63 

1920 

—164 + 1714 +2406 

1920 

— 164 +1812 +2454 

1 

64 

155 

1701 

2405 

156 

1802 

2153 

2 

65 

146 

1693 

2403 

146 

1792 

2452 

3 

68 

137 

1682 

2401 

187 

1781 

2450 

4 

67 

128 

1671 

2399 

128 

1771 

2449 

5 

68 

119 

1660 

2897 

119 

1701 

2148 * 

6 

69 

109 

1050 

2397 

109 

1751 

2448 | 

7 

70 

100 

1639 

2395 

100 

1741 

2447 | 

8 

71 

91 

1628 

2393 

91 

1731 

2445 % 

9 

72 

81 

1617 

2379 

81 

1721 

2430 ^r 

10 

73 

72 

1600 

2363 

72 

1711 

2414 g 

11 

74 

62 

1596 

2349 

62 

1701 

2399 ^ 

12 

75 

54 

1585 

2382 

54 

1691 

2382 s 

13 

76 

43 

1574 

2319 

43 

1080 

2368 3 

14 

77 

34 

1563 

2304 

83 

1670 

2353 § 

15 

78 

24 

1552 

2289 

24 

1660 

2337 *3 

16 

79 

15 

1542 

2274 

15 

1050 

2321 jg 

17 

80 

5 

1531 

2269 

5 

1040 

2300 r 

18 

81 

+ 4 

1520 

2244 

+ 4 

1030 

2290 § 

19 

62 

14 

1509 

2230 

14 

1020 

2275 H 

20 

83 

23 

1498 

2214 

23 

1010 

2259 3 
2244 1 

21 

84 

83 

1488 

9200 

33 

1600 

22 

85 

43 

1477 

2186 

43 

l'.OO 

2229 *3 

23 

86 

52 

' 1466 

2170 

52 

1679 

2213 < 

24 

87 

61 

1455 

2155 

61 

1509 

2197 * 

25 

88 

71 

1444 

2140 

71 

1559 

2182 | 

20 

89 

80 

1434 

2125 

80 

1549 

2166 K 

27 

90 

90 

1423 

2110 

89 

1589 

2150 

28 

91 

105 

1412 

2101 

105 

1528 


29 

92 

115 

1388 

2087 

115 

1508 

2126 

80 

93 

124 

1363 

2071 

125 

1478 

2111 

31 

94 

184 

1339 

2063 

134 

1463 

2095 

32 

95 

144 

1314 

2042 

144 

1428 

2080 

1 

96 

154 

1290 

2028 

154 

1403 

2065 

2 

97 

163 

1200 

2013 

164 

1378 

2060 

3 

98 

173 

1241 

1998 

178 

1353 

2034 

4 

99 

183 

1217 

1984 

183 

1328 

2019 4 

5 

100 

192 

1192 

1968 

192 

1303 

2003 § 

6 

101 

201 

1168 

1953 

202 

1278 

1988 £ 

7 

102 

210 

1144 

1938 

211 

1253 

1971 & 

8 

103 

220 

1119 

1931 

220 

1228 

1961 

1953 .§> 

9 

104 

229 

1095 

1922 

230 

1203 

10 

105 

288 

1070 

1914 

239 

1178 

1948 *3 

11 

106 

247 

1046 

1900 

24 s 

1163 

1933 IT 
1923 g 

12 

407 

256 

1022 

1897 

257 

1128 

13 

108 

266 

997 

1890 

266 

1103 

1914 % 
1903 ■% 
1898 -g 

14 

109 

274 

973 

1881 

274 

1078 

ir> 

110 

283 

948 

1873 

283 

1053 

16 

111 

291 

924 

1863 

292 

1028 

1884 * 

17 

112 

300 

900 

1855 

300 

1003 

1873 . 

18 

113 

308 

875 

1846 

309 

978 

1863 | 
1.854 

19 

114 

817 

867 

1837 

318 

958 

20 

116 

825 

826 

1828 

826 

928 

1843 | 

21 

116 

333 

802 

1819 

334 

903 

1832 ** 

22 

117 

841 

778 

1809 

342 

878 

1821 •- 

23 

118 

849 

753 

1800 

350 

863 

1811 3 

U 

119 

356 

729 

1790 

366 

828 

1797 Z 

25 

120 

860 

704 

1777 

360 

803 

1783 ^ 

26 

121 

364 

080 

1755 

m 

778 

1770 5 

27 

122 

368 

656 

1760 

370 

752 

1756 ^ 

28 

123 

375 

639 

1740 

877 

783 

1744 


124 

382 

621 

1729 

386 

715 

1734 

30 

125 

389 

604 

1719 

391 

096 

1721 

31 


-161 -4-11117 
356 1907 

146 1698 

137 188B 


127 
1 IB 


109 1869 

100 1850 

90 1840 

81 1830 


71 

62 

54 

43 

33 

24 

15 

5 

4* 4 
14 

23 

83 

42 

52 

61 

71 

80 

89 

105 

115 

125 

186 


0*9 - « 2 

2 £ a « £ 
vj a .2 «S 

0 ‘ > 

A.D. 

1840— 

1920 

+1729 
1728 
1723 
1727 
1727 
1727 
1626 
1727 
1726 
1709 


a 

|S 

o*.d 


6C 

- C 
Cl, C 
O © 


/i d 
0 


C-gE 

O a 3 

you 

3.1$ 

,®.gOQ 


I 

■oij 

c 

W 


p 

o 8 
d & 


AD 

1840- 

1920 


h 0 

h Ul 

$g °E2 
£ * 3*5 
.».s g.5£ 
© E 
A.D. 
1840— 
1920 


1878 

1969 


1821 

1811 

1802 

1792 

1782 

1773 

1703 

1754 

1744 

1734 

1725 

1715 

1706 

1696 

1686 

1677 

1667 

1658 

1648 

1622 

1597 

1571 


144 1546 

1.54 1520 

164 1495 

174 1409 

183 1444 

193 1418 

202 1393 

211 1367 

221 1342 

230 1316 

239 1291 

24.8 1265 

257 12*40 

266 1214 

275 1189 

284 1163 

292 1138 

301 1112 

309 1087 

318 1061 

326 1036 

334 1010 


342 

351 

856 

361 

366 

372 

379 

387 

394 


985 

959 

934 

908 

883 

856 

835 

815 

795 


-163 +2010 
154 2001 
145 1992 
136 1983 
126 1975 
116 1966 


1691 
1677 
1660 
1045 
1680 
1613 
1597 
1581 
15G5 
154 9 

1533 

1517 

1501 

1485 

1469 

1453 

1437 

1420 

1411 

1395 

1980 

1364 

1348 

1332 

1317 

1301 

1285 

1269 

1253 

1235 

1224 

1213 

1202 

1191 

1179 

1168 

1157 

1146 

1183 

1122 

1110 

1098 

1086 

1074 

1061 

1050 

1035 


109 

99 

90 

81 

71 

02 

54 

43 

38 

24 

15 

5 

+ 4 
14 


1957 

1948 

1999 

1930 

1921 

1912 

1903 

1894 

1886 

1877 

1868 

1859 

1850 

1841 


23 1832 

83 1828 

42 1814 

f >2 1805 

Gl 1797 
70 1788 

80 1779 

89 1770 

105 1760 

116 1734 

125 1708 

135 1681 

145 1655 

155 1029 

164 1603 

174 1577 

184 1550 

193 1524 

202 1498 

212 1472 


221 

231 


1446 

1419 


240 1393 

249 1367 


258 

267 


1341 

1315 


270 1288 

286 1262 
293 1286 

301 1210 

310 1184 

319 1167 

327 1181 

335 1105 

343 1079 

952 1053 

358 1026 


+ 1869 

14 

—169 +2111 +24*43 

1369 

16 

: 

2103 

2429 

1369 

10 

145 

2094 

2499 

1369 

17 

136 

2086 

2436 

1371 

18 

127 

2078 

2431 

1370 

19 

118 

2069 

2431 

1370 

20 

108 

2060 

2433 

1371 

21 

99 

205*2 

243? 

1370 

§ 22 

90 

2044 

2434 

1353 > 

? 23 

80 

2036 

2417 

1337 

24 

71 

‘2027 

2400 

1819 

26 

62 

2019 

2382 


26 

54 

2010 

2363 

1286 

27 

43 

2002 

2347 

1270 

28 

38 

1994 

2331 

1253 

29 

24 

1985 

2313 

1235 

30 

15 

1977 

2295 

1219 

1 

5 

1968 

2279 

1202 

2 

+ 4 

I960 

2261 

1186 

3 

14 

1952 

*2244 

1169 

4 

23 

1943 

2227 

1152 

6 

33 

1935 

9220 

1135 

6 

42 

1920 

2199 

1119 

7 

51 

1918 

2174 

1102 

8 

61 

1910 

2158 

1035 

9 

70 

1901 

2140 

1068 

10 

80 

1893 

2128 

1051 

11 

89 

1884 

2106 

1041 

12 

106 

1876 

2096 

1026 

13 

116 

1849 

2079 

1109 

14 

126 

1828 

2003 

992 

15 

135 

1796 

2045 

976 . 


145 

1769 

2028 

960 i 

§ 17 

155 

1742 

2011 

943 

18 

165 

1716 

1995 

927 

19 

174 

1689 

1977 

91 u 

20 

184 

1662 

I960 

893 

21 

193 

1636 

1948 

876 

22 

203 

1609 

1926 

860 

23 

212 

1582 

1908 

847 

24 

223 

1556 

1895 

836 

26 

281 

1539 

1381 

823 

26 

240 

1502 

1866 


27 

249 

1475 

1852 

797 

28 

268 

1449 

1838 

785 

29 

267 

1422 

1824 

772 

30 

276 

1395 

18 If 

769 

31 

285 

1369 

1795 

746 

1 

294 

1342 

178) 

732 

2 

302 

1315 

1766 

719 

3 

311 

1289 

1755 

707 

4 

320 

1262 

173> 

693 

5 

328 

1235 


679 

^ 6 

336 

1208 

1707 

665 

3 7 

344 

1182 

1691 

C53 

g> 8 

362 

1155 

1677 

637 

< 9 

868 

1128 

167C 


1020 

363 

1009 

620 

10 

364 

1102 

1004 

369 

974 

606 

11 

370 

1075 

990 

375 

948 

589 

12 

877 

1018 

977 

382 

926 

574 

13 

384 

1025 

964 

389 

905 

560 

14 

39 i 

1002 

951 

396 

883 

545 

15 

898 

!»78 


164 
16 2 .' 
1601 
1591 
157 
155 



jL&t 


Sunrise 

14* + 1008" 
Ix>cg. 


126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 
162 

153 

154 
165 

156 

157 

158 

159 

160 
161 
162 

163 

164 

165 

166 

167 

168 
(69 

170 

171 

172 

173 

174 
176 
176 

4-77 

178 

179 

180 
181 
182 

183 

184 

185 
166 



457 

462 

408 

473 

478 

4.83 

488 

492 

407 

501 

605 

501) 

513 
517 
620 
523 
501 
504 
607 
610 
512 

514 
517 
519 
521 
523 
624 
525 

527 

528 
523 

629 

530 

531 
531 
631 
531 
631 
631 
581 
631 

580 

629 

528 

527 

525 

624 

522 

521 

519 

517 


414 1047 

898 1048 

379 1650 

362 1350 

346 1651 

327 1661 

310 16. >2 
293 1652 

276 1652 

268 1652 

241 1651 

223 1651 

200 1651 

189 1650 

172 1649 

154 1647 

136 1621 

132 1620 
127 1618 

123 1617 

118 1614 

1)4 1612 

110 1011 
106 1008 
101 1606 
96 1603 

92 1601) 

88 1597 

83 1695 

79 1591 

74 1683 

• 70 1584 

60 1680 




61 

67 

62 

48 

44 

39 

36 


1576 

1672 

1507 

1668 

1558 

16.54 

1649 


30 1646 


26 

22 

17 

13 

8 

4 

0 

- 4 
9 

13 


1539 

1534 

1598 

1528 

1516 

1611 

1604 

1499 

1492 

I486 


518 

521 

623 

625 

527 

628 

629 

«81 

632 

582 

683 
584 
586 
636 
536 
586 
636 
686 
535 
535 

684 
533 
532 
531 
629 
528 
526 
626 
523 
521 


161 1563 

156 1560 

149 1556 

142 1651 

136 1647 

180 1542 

124 1637 

118 1533 

111 1627 

105 1621 

99 1516 

93 3610 

87 1505 

80 1498 

74 1493 

68 I486 

62 1490 

56 1473 

49 1466 

43 1460 


TABLE XIII 

from 13‘ to 17° N. 

Lat- 16° +106" 
Ixrng. 


c i 


&.g 

w 


408 

414 

421 

427 

433 

439 

446 

451 

457 

463 

168 

474 

479 

4 84 
489 
491 
498 
503 

507 

611 

616 

520 

528 

627 

530 

508 
512 
515 
518 
620 

522 

626 

527 

629 

631 

682 

633 

5 85 
636 
586 

636 

638 

539 

639 

540 
540 
540 
539 
639 
539 


Latitude. 

Lat. 18° —300" 

rx>nj?- 


If |f! 

lias* 

AD 

1840- 

1920 


2 

c8 

uo 

g 

w 


> 

co 

< 

i 

I 


1 

2 
8 

4 

5 

6 

7 

8 
9 

10 


11 

a 12 

§ IS 

14 

15 

16 

17 

18 

19 

20 


87 

31 

26 

18 

12 

8 

0 

— 6 
13 
19 


1452 $ 

1445 3 

1488 £ 

1430 ft 
1422 r£ 
1414 S 
1406 £ 
1899 
1390 
1832 


+ 775 
754 

+938 

924 

+403 

410 

+861 

839 

+590 

615 

16 

17 

734 

910 

4lo 

819 

500 

18 

714 

897 

423 

790 

485 

19 

694 

883 

480 

774 

470 

20 

673 

868 

430 

753 

445 

21 

(153 

855 

442 

731 

488 

22 

633 

854 

448 

709 

431 £ '23 
43L & 24 

612 

851 

454 

GS8 

592 

849 

460 

660 

427 

25 

672 

847 

405 

644 

423 

26 

551 

844 

•171 

022 

419 

27 

631 

842 

476 

G01 

415 

28 

511 

839 

432 

579 

411 

29 

491 

836 

487 

067 

407 

30 

470 

833 

492 

536 

402 

31 

450 

630 

496 

614 

397 

1 

430 

826 

501 

492 

392 

2 

409 

823 

506 

171 

388 

3 

889 

8)9 

510 

449 

382 

4 

869 

815 

514 

427 

871 

5 

348 

812 

518 

405 

971 

6 

328 

808 

523 

384 

867 

7 

308 

808 

526 

362 

860 

8 

288 

799 

580 

310 

355 

9 

207 

794 

533 

819 

348 

10 

248 

764 

512 

296 

818 - 
31} £ 

11 

240 

760 

515 

296 

12 

232 

755 

518 

277 

805 | 

13 

224 

750 

527 

267 

804 % 

14 

216 

744 

528 

258 

291 £ 15 

208 

788 

525 

248 

283 

18 

200 

738 

528 

239 

277 

17 

192 

727 

530 

229 

”69 

18 

184 

721 

532 

220 

262 

19 

1.76 

715 

534 

210 

254 

20 

168 

708 

535 

201 

246 

21 

160 

701 

537 

191 

237 

22 

152 

695 

638 

182 

228 

23 

144 

687 

639 

172 

219 

24 

136 

679 

640 

163 

210 

26 

128 

671 

541 

153 

201 

26 


665 

642 

144 

193 

27 

112 

657 

642 

134 

183 

28 

104 

649 

543 

125 

174 

29 

90 

642 

543 

115 

104 

30 

88 

633 

548 

106 

154 

1 


80 

72 

64 

56 


625 

616 

608 

599 


543 

543 

542 

542 


96 

87 

77 

68 


144 

134 

123 

118 


1 


Lat 17° +641 

Lon^ 


H ill 

ft g o 2 2 

2 & § o 

Sc IE'S, 

fi ,ri p .r3 jl* 
© - = 
AD. 
1840— 
1920 

+405 + 955 +1544 


11 


I* 


2 

3 

4 

5 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


538 

48 


641 

58 

102 £ 

6 

537 

40 

581 

640 

49 

o?*§ 

7 

530 

82 

571 

539 

39 

81 2 

8 

535 

24 

562 

538 

30 

70 O 

9 

533 

16 

652 

536 

20 

58 

10 

532 

8 

542 

5a5 

11 

47 

11 

630 

0 

582 

684 

0 

36 

12 

529 

— 8 

623 

533 

—10 

25 

13 

627 

17 

512 

531 

20 

13 

14 

626 

25 

502 

629 

30 

1 

15 


412 

932 

1528 

419 

909 

1512 

425 

386 

1495 

432 

862 

1478 

438 

839 

1461 

444 

816 

1444 

461 

793 

1440 

457 

770 

1484 

462 

746 

1428 

468 

723 

1423 

474 

700 

HI 7 

479 

677 

1411 

485 

054 

1106 

489 

630 

1399 

494 

607 

1892 

499 

584 

1386 

504 

661 

13S0 

509 

688 

1373 

514 

513 

130V 

517 

491 

1359 

521 

468 

1351 

526 

445 

1345 

529 

422 

1837 

533 

398 

1330 

636 

375 

1321 

516 

352 

1290 

519 

841 

12K2 

522 

329 

1273 

526 

318 

1265 

627 

507 

1256 

529 

296 

1246 

632 

284 

1238 

584 

273 

1229 

636 

262 

1220 

638 

260 

1210 

589 

239 

1200 

541 

228 

1389 

643 

216 

1179 

548 

206 

1168 

644 

194 

1167 

645 

182 

1146 

616 

m 

1186 

647 

160 

1125 

547 

149 

1113 

647 

137 

1101 

647 

126 

1090 

547 

115 

1078 

547 

103 

1066 

547 

92 

1055 

546 

81 

1042 

545 

69 

1029 

544 

68 

1017 

643 

47 

1004 

548 

80 

992 

541 

24 

978 

540 

13 

966 

538 

0 

952 

637 

—12 

939 

635 

23 

926 

633 

35 

912 


21 









TABLE XIII. 

Sunrise from 13° to 17° N. Latitude. 


187 

188 

189 

190 

191 

192 

193 

194 

195 

196 


+515 

513 

510 

507 

501 

501 

498 

495 

492 

488 


197 

198 

199 

200 
201 
202 

203 

204 

205 

206 


207 

208 

209 

210 
211 
212 

213 

214 

215 

216 


217 

218 

219 

220 
221 
222 

223 

224 

225 

226 


237 

238 

239 

240 

241 

242 

243 

244 

245 

246 


484 

480 

476 

472 

468 

464 

459 

454 

450 

446 


411 

436 

430 

125' 

417 

411 

428 

422 

415 

408 


401 

394 

387 

380 

373 

366 

369 

352 

315 

838 


227 

228 

229 

230 

231 

232 

233 

234 
236 
236 


830 

323 

315 

307 

299 

291 

283 

274 

266 

258 


250 

241 

232 

294 

215 

206 

‘200 

191 

181 

171 


■—18 +1179 
22 1473 


27 

31 

36 

40 

45 

49 

64 

58 


63 

67 

72 

76 

81 

86 

90 

94 

99 

103 


117 

121 

126 


1465 

1158 

1150 

1443 

1484 

1411 

1398 

1372 


153 

171 

188 


205 

222 

240 

257 

274 

292 

809 

826 

344 

361 


378 

395 

413 

430 

447 

465 

482 

499 

617 

634 


651 

5C8 

586 

603 

620 

688 

656 

6b0 

706 

729 


Lat. 


<j> . 

,s| 


a\g 
W * 


AD. 

1810— 
1920 


1351 

1330 

1308 

1287 

1266 

1244 

1222 

1200 

1178 

1156 


108 1135 

112 1118 


1089 

1067 

1042 


130 1018 

136 1018 


995 

970 

946 


922 

906 

873 

849 

825 

SCO 

775 

744 

712 

681 


648 

617 

685 

652 

520 

487 

455 

422 

889 

367 


824 

291 

258 

225 

192 

158 

128 

95 

60 

26 


14 c +1008" 
Long. 


bb 


o w ? • 

£ 

Cm O O r £ 


M 33 


<a 


io 

© 


O .5 

EH 


+519 

617 

514 

511 

508 

605 

502 

499 

496 

492 


488 

484 

480 

476 

472 

468 

463 

458 

451 

449 


446 

440 

434 

429 

423 

417 
431 
425 

418 
4i 1 


154 

160 

166 

178 

179 
186 
192 
211 
229 
248 


404 

897 

890 

883 

376 

869 

362 

854 

846 

888 


267 

286 

304 

323 

34*2 

360 

379 

398 

416 

435 


330 

322 

814 

306 

998 

290 

282 

273 

265 

257 


249 

240 

231 

223 

214 

205 

200 

191 

181 

171 


641 

659 

678 

699 

716 


La*. 16° +168" 
Long. 


JLat. 


a 

M-4 £> 

° s 

uo O 


B A 






AD. 

mo- 

1920 


—26 +1373 

82 1365 


A 


1366 
1346 
1387 
1827 £ 
1318 ^ 
1296 V 
1275 §> 

1262 & 


1229 

1207 


453 B 12 
420 | 13 

HH7 ii 


887 -S 14 
$54 i> 15 


321 g 
288 « 


734 — 14 
752 44 
777 78 
802 113 
827 148 


ti) 

a 


447 

442 

436 

431 

425 

419 
483 
427 

420 
413 


247 

238 

229 

220 

211 

202 

201 

192 

182 

172 


d . -• . § 

>3| 1|£ 

g,o og m 

S 8 3 S e 

* a | s .2 

rH--« N 
0 §. 
AD 
1810— 
1930 


S V0 




+52:1 

521 

518 

615 

512 

509 

506 

503 

500 

496 


-33 +492 

41 482 


50 

68 

66 

75 

83 

91 

99 

108 


492 

488 

484 

479 

475 

471 

466 

461 

456 

451 


406 

399 

392 

385 

878 

371 

364 

356 

348 

340 


332 

324 

816 

307 

299 

291 

283 

274 

265 

256 


470 

459 

448 

486 

426 

403 

379 

355 


116 

124 

133 

141 

149 

153 

166 

174 

183 

191 


831 

807 

282 

257 

233 

203 

183 

153 

132 

112 


199 

207 

216 

224 

202 

241 

243 

268 

289 

309 


83 

68 

31 

6 

- 20 
47 
53 
79 
107 
134 


829 

349 

370 

890 

410 

431 

451 

471 

492 

612 


161 

189 

216 

243 

970 

298 

324 

357 

391 

424 


632 

652 

673 
693 
613 
634 
654 

674 
695 
715 


458 

491 

525 

559 

593 

626 

660 

694 

729 

763 


735 

755 

776 

796 

816 

837 

856 


798 

832 

867 

901 

936 

970 

997 


881 1031 

907 1067 


451 

446 

440 

433 

423 

423 

436 

430 

423 

416 


409 

402 

395 

388 

381 

374 

367 

359 

851 

843 


335 

327 

313 

310 

302 

294 

2*6 

277 

268 

259 


250 

241 

232 

223 

213 

20-1 

201 

192 


16° —300" 
Long. 


be 

a . 

O 03 

. 1 m 


2 t-c E 

. d c d 53 

§•1 2 IS 

S * 2 " 4) 

;*.2 
o * 


<6 


s 

W 


AD. 

1840— 

1920 


+527 
525 
522 
519 
616 
513 
510 
50 r 
501 
600 


490 

492 

488 

483 

479 

475 

470 

465 

460 

465 


—40 —11 
49 22 


59 

69 

79 

89 

99 

109 

11!) 

129 


35 

48 

61 

74 

86 


139 

148 

153 

163 

178 

188 

198 

208 

218 

228 


187 

212 

238 

265 

291 

316 

343 

370 

396 

423 


26 

27 

28 

29 

30 

31 
1 
2 

3 

4 


238 

247 

257 

267 

277 

287 

296 

318 

339 

361 


449 

476 

603 

632 

60S 

585 

594 

622 

650 


5 

6 

7 

8 
9 

10 

11 

12 

13 


383 

404 

426 

448 

470 

491 

513 

636 

656 

578 


679 § 14 

708 3 15 
736 o 16 
766 25 17 


794 

823 

851 

881 

915 

949 

984 


18 

19 

20 
21 
22 

23 

24 


600 1018 
621 1062 
643 1086 
666 1121 
687 1156 
708 1190 
730 1224 


762 1259 
773 1294 


796 1330 


25 

26 

27 

28 

29 

30 
1 
2 

3 

4 


817 

888 

860 

882 

904 

925 

948 

974 


1366 fc 6 


1400 •§ 6 

° 7 


932 1102 


182 1000 
172 1027 


1435 S - 
1470 Jp 8 
1507 p 9 
1542 10 

1571 11 

1606 1 2 
1642 13 

1679 14 


Lat 


§L 


14 

a 


o <v 

. X 

d , 




10 

17 

18 

19 

20 
21 
22 


111 J 23 
135 B 24 
161 <5 26 


455 

450 

444 

489 

438 

427 

438 

482 

426 

418 


411 

404 

397 

390 

883 

376 

369 

361 

353 

345 


337 

329 

321 

312 

304 

296 

288 

27!) 

270 

261 


252 

243 

234 

225 


Long. 


bo 

P . • . T? 

Q w 3 /. a 

3 i s|! 

9 a> ^ S 

£ « * a rs 


« .5 .0,5 


a ;►» 


o 


AD 

1840- ; 
1920 i 


+531 —47 +898 
629 58 865 

70 870 

82 
94 
105 
117 
129 
140 
152 


626 

523 

620 

537 

514 

oil 

508 

604 


865 

840 

826 

810 

784 

768 

730 


500 

496 

492 

487 

483 

479 

474 

469 

•164 

469 


164 

175 

187 

199 

211 

222 

234 

246 

267 

269 


703 
676 
649 
621 
598 
666 
638 
610 
48‘2 
453 


281 

292 

304 

310 

328 

339 

352 

376 

898 

422 


426 

398 

369 

041 

81) 

282 

270 

241 

211 

180 


445 
468 
491 
614 
638 
661 
£84 
607 
630 
651 


160 
120 
90 
60 
29 
- 1 
31 
60 
loo 

135 


677 

700 

723 

746 

770 

793 

81G 

839 

862 

886 


170 
204 
239 
275 
310 
344 
379 
415 
450 f 

■ipr 


909 

902 

955 

978 


215 1002 

206 1026 


202 1048 

193 1076 


183 1101 

173 1128 







Lat. 



1S3 


TABLE XIII. 

Sunrise from 13° to 17" N. Latitude. 


14° +1008" 
JUrog. 

&5> 

=3.0. 

O 03 r on . 
fi'O 4> 

. d o d u 

o§ 

£ 70 * « O 

Ji c P aZ. 

0 S 


Lat. 15° 4168" 
Long. 

E 


Lat. 16° -300" 
Long. 


« 

fl 

o d 

j» o 



o < 

d ! 


a.§ <3 § § 

o p « o 2 

£* 3sg 

„•» .S H -5 f3 
© > 







AD. 



AD 





A.D. 



AD. 



A.D. 




1840- 



1840- 





1840— 



1340— 



1840— 




1920 



1920 





1920 



1920 



1920 

247 

+ 161 

-754 

— 9 

4-161 

—852 

-183 


1 

+162 

—958 ■ 

-1138 

+162 

—1063 

-1715 16 

+109 

—1155 

—878 

248 

1.51 

778 

43 

151 

877 

218 


2 

162 

983 

1173 

152 

1079 

1751 16 

153 

1181 

914 

249 

14i 

802 

77 

141 

902 

253 


3 

142 

1009 

1209 

142 

U06 

1787 17 

143 

1208 

951 

05 O 

13 L 

827 

112 

131 

927 

288 


4 

132 

1(13-4 

1244 

132 

1131 

1823 18 

183 

1235 

988 

<‘WW 

261 

121 

851 

146 

121 

952 

323 

«a 

5 

122 

1060 

1280 

122 

1158 

I860 19 

123 

1262 

1025 

252 

111 

876 

181 

ill 

977 

358 

1 

6 

112 

1085 

1315 

112 

1184 

1896 20 

118 

1288 

1061 

253 

101 

‘K>0 

215 

101 

1002 

893 

i 

7 

102 

illl 

1351 

102 

1210 

1982 21 

103 

1315 

1098 

254 

91 

924 

249 

91 

1027 

429 

Pm 

8 

92 

1136 

1388 

92 

1236 

1968 to 22 

93 

1342 

1135 

255 

81 

949 

270 

81 

1052 

449 


9 

82 

1162 

1408 

82 

1262 

1987 4 23 

83 

1368 

1153 

266 

71 

973 

291 

71 

1077 

469 

§• 

10 

72 

1187 

1427 

72 

1289 

2006 g 24 

73 

1395 

1172 

257 

6 L 

998 

311 

61 

1102 

489 

4 

11 

62 

1213 

1447 

63 

1315 

2025 ^ 26 

63 

1422 

1190 

258 

61 

1022 

332 

61 

1127 

509 

r A 

12 

62 

1238 

1466 

62 

1341 

2044 26 

53 

1448 

1209 

259 

41 

1046 

353 

41 

1152 

629 

a 

13 

42 

1264 

1486 

42 

1367 

2062 27 

43 

1475 

1227 

260 

31 

1071 

374 

31 

1177 

550 

i 

14 

33 

1289 

1506 

32 

1393 

2081 28 

33 

1502 

1245 

261 

21 

1095 

395 

21 

1202 

570 

M 

15 

22 

1315 

1525 

22 

1420 

2100 29 

23 

1529 

1264 

262 

11 

1120 

415 

1.1 

1227 

590 


10 

12 

1340 

1645 

12 

1446 

2119 30 

18 

1655 

1282 

263 

2 

1144 

436 

2 

1252 

610 


17 

2 

1366 

1564 

u 

1472 

2138 31 

2 

1582 

1301 

264 

—10 

1168 

467 

—10 

1277 

030 

i 

18 

-10 

1391 

1586 

10 

1498 

2159 1 

—10 

1609 

1823 

265 

20 

1193 

478 

20 

1302 

650 


19 

20 

1417 

160G 

20 

1524 

2178 2 

20 

1636 

1341 

266 

29 

1217 

499 

29 

1327 

670 

1 

20 

SO 

1442 

1625 

30 

1561 

2197 3 

81 

1662 

1362 

207 

38 

1242 

618 

38 

1352 

689 

1T3 

21 

39 

1468 

1644 

39 

1577 

2215 4 

40 

1G89 

1877 

268 

48 

1266 

539 

48 

1377 

7U9 

S: ^ 

49 

1493 

1663 

49 

1803 

2284 5 

50 

1715 

1396 

269 

58 

1290 

660 

58 

1402 

729 

t- 

< eS 

23 

59 

1519 

1683 

59 

1629 

2252 6 

60 

1742 

1414 

270 

67 

1315 

080 

07 

1427 

749 


24 

68 

1514 

1702 

68 

1655 

2270 7 

69 

1769 

1431 

271 

78 

1339 

602 

78 

1452 

770 

^jT 

25 

79 

1670 

1722 

79 

1682 

2290 8 

80 

1790 

1451 

272 

88 

1364 

622 

. 88 

1477 

790 

B 

26 

89 

1595 

1742 

89 

1708 

2309 9 

90 

1822 

1469 

273 

98 

1388 

613 

98 

1502 

810 

g 

27 

99 

1621 

1761 

99 

1734 

2828 10 

100 

1849 

1488 

274 

103 

1412 

669 

103 

1628 

825 


28 

103 

1648 

1775 

103 

1760 

2341 a 

102 

1876 

1498 

275 

no 

1423 

677 

no 

1638 

842 


29 

109 

1658 

1791 

no 

1709 

2057 12 

109 

1884 

1510 

276 

117 

1434 

C95 

117 

1548 

869 


1 

U 6 

1667 

1807 

117 

1778 

2378 £ 13 

116 

1893 

1529 

277 

124 

1444 

712 

124 

1658 

876 


2 

122 

1677 

1823 

124 

1787 

2389 5 14 

123 

1901 

1544 

278 

131 

1455 

730 

131 

1668 

893 


8 

129 

1686 

1839 

131 

1796 

2405 % 46 

130 

1910 

1660 

279 

188 

1466 

748 

139 

1678 

911 


4 

135 

1696 

1855 

138 

1»04 

2420 3 16 

187 

1918 

1575 

280 

146 

HY7 

766 

140 

1689 

929 


5 

142 

1706 

1872 

145 

1813 

2430 17 

144 

1926 

1690 

281 

152 

1488 

V84 

163 

1599 

946 


6 

148 


1887 

162 

1822 

2452 1 8 

151 

1935 

1606 

282 

159 

1193 

801 

1 G 0 

1009 

903 

ci 

7 

165 

1726 

1904 

159 

1831 

246b 19 

158 

1948 

1621 

283 

166 

1509 

819 

167 

1019 

980 

rZ 

8 

161 

1734 

1919 

166 

1340 

2484 20 

165 

1952 

1637 

284 

173 

1520 

837 

175 

1629 

999 


9 

168 

1744 

1936 

173 

1349 

2501 21 

172 

1960 

1652 

286 

180 

1531 

826 

182 

1639 

987 

£ 

10 

174 

1754 

1921 

180 

1868 

2486 22 

179 

19t38 

1035 

286 

187 

1642 

815 

189 

IG49 

974 


11 

181 

1763 

1907 

187 

.1867 

2470 23 

186 

1979 

1619 

287 

194 

1562 

801 

196 

1659 

960 

d 

12 

187 

1773 

1893 

194 

1876 

2455 24 

193 

1985 

1602 

288 

201 

1663 

793 

203 

1669 

950 

f* 

13 

194 

1782 

1879 

201 

1885 

2440 25 

200 

1994 

1585 

289 

208 

1674 

761 

211 

1679 

938 

| 

14 

200 

1792 

1864 

203 

1893 

2424 2 6 

207 

2002 

1568 

290 

215 

1686 

7V0 

218 

1690 

928 

jB 

15 

207 

1802 

1850 

215 

1902 

2409 27 

214 

2010 

1552 

291 

222 

1596 

769 

225 

1700 

914 


10 

213 

1811 

1836 

222 

1911 

2394 28 

221 

2019 

1586 

292 

229 

1606 

748 

232 

1710 

902 


17 

220 

1821 

1822 

229 

1920 

2379 29 

228 

2027 

1518 

293 

236 

1017 

737 

239 

1720 

889 

■§ 

18 

227 

1830 

1808 

236 

1929 

2363 30 

235 

2036 

1502 

294 

243 

1628 

726 

247 

1730 

878 

1 

19 

235 

1840 

1795 

243 

1938 

2348 31 

242 

2014 

1486 

296 

250 

1639 

715 

254 

1740 

866 

| 

20 

242 

1850 

1781 

249 

1947 

2332 1 

248 

2052 

1467 

296 

257 

1650 

704 

201 • 

1760 

853 


21 

249 

1859 

1767 

256 

1956 

2316 2 

255 

2061 

1451 

297 

264 

1660 

693 

268 

1760 

841 

‘c3 

22 

267 

1869 

1755 

262 

1965 

2300 3 

261 

2069 

1433 

298 

271 

1671 

682 

275 

1770 

829 

H 

23 

204 

1878 

1741 

269 

1974 

2285 £ 4 

268 

2078 

1416 

299 

278 

1082 

070 

288 

1780 

817 


24 

272 

1888 

1728 

276 

1982 

2269 4 5 

274 

2086 

1398 

300 

285 

1693 

659 

290 

1791 

805 

| 

25 

279 

1898 

1714 

282 

1991 

2253 £ 6 

280 

2094 

1881 

301 

292 

170*1 

648 

297 

1801 

793 


26 

287 

1907 

1701 

289 

2000 

2238 | 7 

286 

2103 

1346 

302 

299 

1714 

637 

304 

1811 

781 


27 

294 

1917 

1688 

295 

2009 

2222 * 8 

298 

2111 

1363 

303 

307 

1726 

627 

811 

1821 

768 


28 

802 

1926 

1675 

302 

2018 

2206 9 

300 

2120 

1330 

304 

316 

1736 

617 

319 

1832 

757 


29 

310 

1936 

1662 

308 

2028 

2190 10 

306 

2128 

1812 

306 

318 

1718 

602 

322 

1813 

741 


30 

313 

1915 

1644 

311 

2006 

2171 1 1 

309 

2104 

1291 









Lat. 13° +iova» 
I<ong. 


be 

c . • . 

o to H « • 

y-i'C U *V % 
a o ci w 

§•§ ° §•£ 
S S" 
,«.S £.£:* 


© 


Lat. 


a «s 

og 
. © 
c 2 
cr 

W* 3 


TABLE xirr, 

Sunrise from 18° to 17° N. Latitude. 


1 4° +1008" 
Lon#. 

bo 

C 80 g » . 

. £3 O fl A* 

fl2§= 
£ '« « & 
2.S Z 
© H 


Dat. 15° +166" Lat. 16 w 
Long. 


-800" 

Long. 


JSL 


n G 

>►. a 


Q 


-g 

'g o 

° S 

§\S 

w 


a? 


. s 
g? S 

« £ g 
H 4 *N 


.3 a 

g* 


bfi 

% *4 

a?. 


-a 

■j) .£5 
0 


„ , E 

.o a 3 

^8 S 

r: a. ,2f 
c* a $ 


*0JD 

C 

W 


3,2 

O 

* 8 
S3 rt 


fci> 

a 

o / 


Cup 

O 9 


J«.S 

© 


Long. 


fl w'S 
E *c g 

O w O C3 

5 L. 

M Oi| 
ci W «rj 

cfl >» 

c~> E 


308 

—321 

—1700 

AD. 

I840u~ 

1920 

—.587 

->325 

—1793 

A-D 

1840— 

1920 

—724 1 

—316 

—1894 

AD. 

1840— 

1920 

-1626 —314 

—1983 

AD. 

1840— 

1920 

— 2151 12 

—312 

—2081 

AD 

mo— 

1920 

—1271 

307 

324 

1682 

572 

328 

1774 

708 

2 

319 

1874 

1604 

317 

1961 

2132 

13 

316 

2057 

1250 

308 

327 

1664 

657 

331 

1765 

692 

i 8 

822 

1863 

159 a 

820 

1939 

2118 

14 

318 

2033 

1229 

309 

330 

1645 

541 

334 

1736 

676 

9 4 

325 

1832 

1671 

323 

1916 

2093 

15 

321 

2009 

1208 

310 

338 

1627 

626 

337 

1716 

669 

& 5 

328 

1811 

1556 

326 

1894 

2074 

16 

334 

1986 

1188 

311 

336 

1609 

611 

340 

1697 

643 

jj 6 

881 

1790 

1539 

329 

1378 

2055 

17 

327 

1962 

1167 

312 

339 

1591 

496 

343 

1678 

727 


334 

1770 

1520 

332 

1850 

2036 

18 

330 

1938 

1140 

313 

342 

1673 

481 

346 

1658 

610 

. 8 

1 8 

337 

1749 

1601 

384 

1827 

2015 i : 

;* 19 

833 

1915 

1126 

314 

345 

1666 

106 

349 

1639 

594 

340 

1728 

1548 

387 

1805 

1996 - 
1976 Jj 

\ 20 

336 

3891 

.1105 

315 

348 

1537 

462 

862 

1620 

67 G 

e io 

pq 

- li 

343 

1707 

1467 

840 

1783 

; 21 

339 

1867 

1033 

316 

351 

1619 

416 

355 

1600 

638 

346 

1686 

1427 

843 

1760 

1984 

i 

22 

342 

1844 

1040 

317 

354 

1501 

380 

368 

1581 

500 

g 12 

349 

1666 

1387 

346 

1738 

1893 

23 

345 

1820 

99G 

968 

318 

367 

1483 

348 

361 

1562 

402 

2 13 

352 

1645 

1347 

349 

716 

1861 

24 

348 

1796 

319 

360 

1464 

307 

364 

1542 

424 

3 14 

355 

1624 

1307 

352 

1693 

1810 

25 

351 

1772 

949 

320 

368 

1446 

271 

367 

1528 

886 

H 16 

358 

1608 

1267 

855 

1671 

1768 

26 

364 

1749 

865 

321 

306 

1428 

236 

370 

1604 

348 

*r 10 

301 

1582 

1227 

863 

1649 

1727 

27 

367 

1725 

823 

322 

369 

1410 

199 

373 

1486 

310 

5 17 

364 

1562 

1187 

361 

1627 

1G85 

28 

300 

1701 

779 

325 

37‘2 

1392 

162 

376 

1466 

272 

"3 18 
t* 19 

367 

1541 

1147 

864 

1604 

1644 

1 

364 

1678 

737 

324 

376 

1374 

126 

380 

1446 

235 

870 

1520 

1107 

867 

1682 

1602 

2 

067 

1054 

094 

325 

878 

1356 

90 

383 

1427 

197 

3 20 

JrJ 

378 

1499 

1067 

870 

1560 

1661 

3 

370 

1680 

ok) 

328 

381 

1333 

54 

386 

1407 

169 

21 

376 

1478 

1027 

873 

1537 

1539 

4 

374 

1607 

603 

327 

884 

1320 

18 

389 

1388 

121 

a 22 

379 

1458 

98 7 

376 

1515 

1478 

5 

377 

1688 

564 

328 

387 

1302 

4* 19 

392 

1869 

83 

S3 23 

382 

1437 

947 

379 

1493 

I486 

6 

3H0 

1559 

621 

329 

?>90 . 

1283 

67 

395 

1349 

45 

sir 24 

385 

1416 

907 

882 

1470 

1395 

7 

880 

1636 

477 

330 

893 

1265 

91 

398 

1830 

7 

§ 25 

388 

1395 

867 

386 

1448 

1353 

8 

386 

1512 

434 

331 

896 

1247 

127 

401 

1311 

+ 31 

£ 

391 

1374 

827 

888 

1426 

1312 

9 

389 

1488 

391 

332 

400 

1229 

1C2 

404 

1292 

69 

27 

394 

1354 

768 

391 

1404 

1270 

10 

392 

1464 

347 

333 

404 

1211 

198 

406 

1‘j72 

108 

28 

893 

1883 

748 

395 

1381 

1230 

11 

895 

1441 

804 

334 

408 

1193 

235 

408 

1253 

147 

29 

402 

1312 

710 

899 

1369 

1179 

12 

397 

1417 

259 

335 

•113 

1176 

267 

410 

1232 

186 

1 

406 

1292 

670 

402 

1336 

1148 

13 

399 

1392 

215 

336 

418 

1187 

302 

411 

1191 

224 

• 2 

407 

1249 

C28 

403 

1291 

1104 

14 

400 

1346 

170 

337 

414 

1098 

338 

411 

1160 

261 

•3 

407 

1206 

6b6 

403 

1247 

1060 

15 

400 

1299 

123 

338 

414 

1058 

374 

412 

1109 

299 

. 4 

408 

1163 

643 

404 

1202 

1016 - 

16 

401 

1253 

78 

339 

415 

1019 

410 

412 

1068 

336 

S 5 

408 

1120 

600 

404 

1158 

981 t 

17 

401 

1206 

31 

340 

415 

9£0 

415 

413 

1027 

374 

f 0 

409 

1077 

458 

405 

1113 

928 £ 

18 

402 

nco 

4* 0 

341 

110 

941 

481 

413 

936 

411 

% 7 

409 

1U34 

415 

405 

1069 

984 * 

19 

402 

1114 

T ' h 

GO 1 

342 

416 

902 

518 

414 

945 

451 

u 8 ♦ 

410 

991 

373 

406 

1024 

840 

20 

103 

1067 

100 

343 

417 

862 

564 

414 

904 

488 

*5 3 

410 

94b 

830 

406 

980 

795 

21 

403 

1021 

143 

344 

417 

823 

591 

416 

863 

630 

I* 10 

411 

906 

28G 

407 

935 

752 

22 

401 

974 

198 

345 

418 

784 

630 

416 

822- 

670 


411 

862 

243 

407 

891 

707 

23 

404 

928 

244 

346 

418 

745 

667 

416 

781 

G01) 

i J 2 

412 

819 

201 

408 

846 

G63 

24 

405 

882 

289 

347 

419 

706 

705 

417 

740 

G49 

1 18 

412 

776 

158 

408 

802 

619 

25 

405 

886 

386 

348 

419 

666 

743 

417 

699 

688 


418 

733 

116 

409 

757 

570 

26 

406 

789 

881 

349 

420 

027 

781 

418 

668 

728 

S 15 

413 

690 

78 

409 

713 

531 

27 

106 

742 

428 

350 

420 

688 

818 

418 

617 

707 

35 !S 

414 

647 

81 

410 

668 

488 

28 

407 

696. 

473 

351 

421 

649 

868 

419 

676 

809 

3 17 

414 

604 

4* 1* 

410 

624 

448 

29 

407 

650 

619 

352 

421 

610 

895 

419 

636 

848 

1 18 

416 

561 

64 

411 

679 

400 

30 

408 

003 

555 

353 

422 

470 

936 

420 

494 

890 

.2 19 

41G 

518 

96 

411 

635 

360 

31 

40b 

557 

611 

354 

422 

431 

971 

420 

453 

929 

5 20 

416 

475 

139 

412 

490 

817 

1 

409 

610 

667 

356 

423 

392 

1011 

421 

412 

973 

•3 21 

- S3 

417 

482 

181 

418 

446 

273 

2 

409 

464 

703 

356 

423 

368 

1051 

422 

371 

1016 

418 

389 

223 

413 

401 

229 

3 

110 

418 

7 IS | 

357 

424 

814 

1093 

422 

330 

1068 

a 23 

418 

34G 

266 

414 

367 

185 

4 

410 

371 

795 i 

358 

424 

274 

1132 

423 

289 

1100 

<2 24 

419 

308 

808 

414 

312 

141 

5 

411 

825 

840 

369 

426 

235 

1172 

424 

248 

1142 

- 25 

419 

260 

351 

415 

268 

97 r C 

6 

412 

278 

b86 

360 

420 

196 

1211 

424 

207 

1185 

■i 20 

420 

217 

393 

41G 

223 

64 5* 

7 

413 

232 

931 J 

361 

427 

167 

1256 

426 

166 

1227 

a 27 

421 

174 

435 

417 

379 

10 N 

8 

414 

186 

1 

977 

362 

428 

318 

1297 

426 

125 

1271 

h 28 

422 

131 

477 

418 

134 

4- 83 

0 

415 

139 

1028 J 

363 

429 

79 

1337 

427 

84 

1313 

29 

423 

88 

519 

419 

89 

77 

10 

416 

92 

1CG8 1 

364 

480 

40 

1379 

426 

41 

1367 

30 

424 

43 

561 

420 

49 

120 

11 

417 

46 

1114 1 

366 

432 

0 

1420 

429 

0 

1399 

31 

425 

0 

603 

421 

10 

164 

12 

418 

00 

1159 fl 









1 


2 

3 

4 

5 

6 

7 

8 
9 


11 

12 

13 

14 
16 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 
46 

46 

47 

48 

49 
50^ 

51 

52 
63 
54 
65 
58 

57 

58 
69 
GO 
61 
62 



JUfct. 18° 


tn 

la 


£■* 


bC 

a 


34 
. 0 
Zj 9 

n 

© 


-428" 

Long. 


E'4 • 

i Is 


2 * a 
ore/) 

ffH — 


TABLE XIII. 

Sunriui from 18° to 22° N. Latitude. 

L*t. 10 c -460" Lat 20° —476" Lat. 21° +800" 


0> 

H-g 

o * 

C « 


to 

a . 

o ° 

28 


© 


I.o rtp. 


Q x> 

C a 

cS ~ c 
U O O 

M Q 


>.S 

09 

Q 


o « 

$4 

*4 a 


iff? 


to 

§ ^ 

9 *c 

t. § 

Oh O 
2 8 
^ a 

r/J ,r ' 

© 


Long. 


£4 . 

6 a* 
O o *3 

S* 


O . 

•2 a 


d.2 


bo 

r 4 

9*% 

O <p 
,/i 


X^ong. 

tl4i 

<2 ? a 

^ g 55 
*3 ^ 
o C5 
H- 5 



A.D. 

AD. 

AD. 

AD. 

A.D. 

1810 — 

1840— 

1840— 

1840— 

1840— 

1920 

1920 

1920 

1920 

1920 


—409 

4- 48 

4177 

—405 

+ 50 

4-185 


* 1 

-401 

+ 52 

+222 

— 897 

+ 54 +1534 

13 

—393 

+ 5G 

+160 

407 

96 

227 

408 

100 

237 


2 

399 

104 

277 

395 

107 

1690 

14 

391 

111 

218 

405 

144 

277 

401 

160 

289 


3 

398 

156 

330 

393 

161 

1646 

15 

389 

167 

276 

404 

193 

327 

400 

200 

310 


4 

396 

208 

384 

892 

215 

1701 

16 

388 

223 

332 

402 

241 

377 

398 

260 

392 

£ 

6 

394 

259 

437 

390 

269 

1757 

17 

3$6 

278 

390 

400 

289 

427 

396 

300 

444 

X 

tn 

G 

392 

811 

491 

388 

323 

1813 

18 

384 

834 

448 

898 

838 

468 

394 

350 

496 

*£ 

7 

390 

303 

545 

386 

377 

1869 

19 

882 

390 

506 

898 

386 

528 

392 

400 

548 

K" 

8 

388 

425 

599 

384 

431 

1925 

_ 20 

380 

445 

563 

393 

434 

532 

390 

450 

GOO 


9 

386 

477 

653 

382 

4«6 

1981 

X 21 

375 

501 

621 

391 

483 

629 

387 

500 

653 

1 

10 

883 

529 

097 

379 

539 

2037 

<22 

375 

557 

G81 

714 

8C8 

581 

657 

385 

550 

682 


11 

381 

680 

727 

377 

592 

2069 

23 

878 

612 


386 

579 

684 

382 

600 

711 

a 

12 

378 

632 

758 

374 

646 

2101 

24 

871 

668 

747 

383 

G27 

713 

380 

650 

740 

•§ 

13 

87G 

684 

788 

372 

700 

2133 

25 

868 

724 

782 

380 

676 

741 

377 

700 

770 

g 

14 

373 

736 

819 

969 

754 

2166 

26 

865 

779 

BIG 

377 

724 

769 

874 

760 

800 


15 

870 

768 

650 

3 66 

808 

2198 

27 

862 

885 

850 

374 

772 

797 

371 

800 

829 

S 

16 

867 

840 

882 

303 

662 

2231 

28 

359 

891 

884 

371 

821 

826 

367 

850 

860 


17 

364 

892 

913 

360 

916 

2264 

29 

856 

946 

918 

367 

869 

855 

364 

900 

890 

> 

18 

361 

944 

944 

857 

970 

2297 

30 

353 

1002 

968 

364 

917 

883 

361 

950 

919 


19 

357 

996 

976 

853 

1024 

2330 

1 

850 

1058 

987 

360 

966 

902 

357 

1000 

960 


20 

364 

10-18 

1007 

850 

1078 

2363 

2 

346 

ni4 

1022 

357 

1014 

940 

354 

1050 

980 

‘3 

21 

350 

1099 

1039 

346 

1131 

2397 

3 

348 

1169 

1066 

353 

1062 

969 

350 

1100 

1010 

*5 

22 

846 

1152 

1071 

343 

1185 

2429 

4 

839 

1225 

1091 

349 

1110 

999 

346 

1150 

1041 


23 

342 

1204 

1103 

339 


2463 

5 

335 

1281 

1127 

346 

1159 

1027 

3-42 

1200 

1072 

o 

24 

339 

1266 

1134 

335 

1293 

24 9 V 

6 

332 

1886 

1161 

341 

1207 

1067 

338 

1250 

1102 

y* 

25 

385 

1307 

1166 

331 

1347 

2530 

7 

828 

1392 

1196 

837 

1255 

1086 

334 

1300 

1138 

S 

-a 

26 

331 

1359 

1199 

327 

1401 

2964 

8 

324 

1448 

1231 

388 

1304 

1115 

330 

1350 

1164 

£ 

27 

827 

1411 

1231 

323 

1455 

2698 

9 

320 

1503 

1266 

329 

1362 

1146 

32G 

1400 

1195 


28 

828 

1463 

1268 

319 

1509 

2632 

10 

816 

1559 

1302 

324 

1400 

1175 

822 

1460 

1225 


29 

818 

1515 

1296 

315 

1563 

2665 

11 

312 

1G15 

1387 

357 

1448 

1167 

354 

1500 

1220 


30 

352 

1556 

1290 

349 

1616 

2661 

12 

340 

107*2 

1334 

352 

1473 

1197 

349 

1527 

1252 


1 

347 

1584 

1323 

344 

1646 

2690 

13 

S12 

1703 

1369 

346 

1498 

1228 

344 

1553 

1283 


2 

342 

1612 

1356 

339 

1675 

2730 

*14 

836 

1734 

1406 

341 

1524 

1259 

339 

1580 

1315 


8 

336 

1640 

1390 

334 

1705 

2765 

£ 16 

8iU 

1766 

1442 

838 

1549 

1289 

333 

1607 

1348 


4 

831 

1668 

1429 

328 

1735 

2801 

16 

326 

1797 

1479 

330 

1574 

1320 

•328 

1634 

1379 


5 

325 

1696 

1457 

323 

1764 

2835 

17 

320 

1828 

1516 

824 

1599 

1351 

322 

1660 

1412 

£ 

6 

320 

1726 

1491 

317 

1794 

2871 

18 

815 

1859 

1552 

319 

1624 

1881 

316 

1687 

1445 

£ 

7 

314 

17 #8 

1525 

812 

1824 

2900 

19 

309 

1890 

1589 

313 

1650 

1413 

311 

1714 

1177 

p 

8 

309 

1781 

1658 

306 

1864 

2942 

20 

304 

1922 

1626 

807 

1675 

1444 

305 

1740 

1509 


9 

303 

1809 

1592 

300 

1888 

2977 

21 

298 

1953 

16644 

301 

1700 

1475 

299 

1767 

1542 

t 

10 

296 

1837 

1627 

294 

19.13 

3013 

22 

292 

1984 

1700 

295 

1725 

1505 

293 

1794 

1676 


11 

29 L 

1865 

1661 

288 

1948 

3048 

23 

286 

2015 

17:48 

288 

1750 

160-1 

280 

1820 

1575 


12 

284 

1893 

1662 

282 

1972 

3048 

24 

280 

2040 

1739 

282 

1776 

1603 

280 

1847 

1574 

i 

13 

278 

1921 

1661 

276 

2002 

30-18 

25 

274 

2078 

1740 

276 

180i 

'1501 

274 

1874 

1572 


14 

272 

1949 

1661 

270 

2032 

8048 

26 

268 

2U)9 

mo 

270 

1826 

1499 

267 

1900 

1573 

£ 

15 

265 

1977 

1661 

263 

2061 

3049 

27 

261 

21 tO 

1742 

263 

1851 

1499 

261 

1927 

1671 

s 

16 

259 

2006 

1661 

257 

2091 

3049 

28 

255 

2171 

1743 

256 

1876 

1498 

254 

1954 

1571 

g 

17 

252 

2084 
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1664 

210 

2299 

3065 

4 

208 

2890 

1754 

207 

2053 
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1494 

199 

2167 

1568 


25 

197 

2258 

1665 

196 

2358 

3067 

« 6 

194 

2452 

1767 

193 

2108 

1493 

192 

2191 

1569 

- 

26 

190 

2287 

1666 

189 

2388 

3058 

a 7 

187 

2483 

1759 

185 

2128 

1493 

184 

2221 

1670 

s 

27 

183 

2315 

1667 

181 

2418 

8061 

4 8 

180 

2514 
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95 

146 

1890 

1058 

116 

2004 

96 

155 

1862 

1039 

156 

1976 

97 

105 

1835 

:022 

166 

1948 

98 

175 

1807 

1004 

175 

1920 

99 

185 

1780 

987 

185 

1892 

too 

194 

1752 

968 

194 

1864 

101 

203 

1725 

950 

204 

1836 

102 

213 

1697 

933 

263 

U08 

103 

222 

1670 
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10 
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12 
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13 
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127 
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14 
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2625 

15 
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16 
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166 
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18 
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1106 
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1836 

1021 
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1012 
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1760 
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1578 
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1659 
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5 
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6 

1492 
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7 

1464 
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1435 
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743 
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11 
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4 

134 

2268 

8006 

133 

2889 

1«41 

A 

16 

133 

2510 

3368 

280 

142 

2046 

2768 

142 

2159 

2903 

• 

6 

141 

2274 

3019 

140 

2895 

1853 


17 

140 

2515 

3375 

281 

149 

2053 

2782 

149 

2166 

2917 

aS 

+ 

6 

148 

2281 

3033 

146 

2401 

1865 


18 

146 

2520 

3386 

282 

156 

2061 

2790 

166 

2173 

2940 

SP 

7 

154 

2287 

3045 

153 

2407 

1878 


19 

153 

2526 

3399 

283 

162 

2068 

2810 

162 

*2180 

2944 

a 

8 

161 

2294 

3059 

159 

2418 

1890 


20 

159 

2631 

3410 

284 

1G9 

2076 

2825 

169 

2187 

2957 


9 

168 

2300 

3072 

166 

2419 

1902 


21 

166 

2586 

3422 

285 

176 

2084 

2806 

175 

2194 

2936 

I. 

10 

174 

2306 

3060 

172 

2425 

1878 


22 

172 

2541 

3397 

286 

182 

2091 

2788 

182 

2201 

2917 

ft? 

11 

181 

2313 

9039 

179 

2431 

1856 


23 

179 

2646 

3373 

287 

189 

2099 

2769 

189 

2208 

2897 

3 

12 

18.8 

2318 

3008 

185 

2437 

1832 


24 

185 

2552 

3347 

288 

196 

*2106 

2750 

196 

2216 

2876 

g 

13 

194 

2326 

2986 

192 

2443 

1809 


25 

192 

2557 

3323 

289 

202 

2114 

2782 

202 

2222 

2856 

M 

J 

14 

201 

2332 

2964 

198 

2448 

1786 


26 

198 

2562 

3298 

290 

209 

2122 

2714 

209 

2230 

2837 


208 

2338 

2943 

205 

2454 

1763 


27 

205 

2567 

3274 

291 

216 

2129 

2695 

215 

2287 

2816 

& 

16 

214 

2345 

2921 

211 

2460 

1739 


28 

211 

2572 

3249 

292 

222 

2137 

2676 

222 

2244 

2796 


17 

221 

2351 

2930 

218 

2466 

1716 


29 

218 

2578 

322t 

293 

229 

2144 

2658 

229 

2261 

2777 


18 

228 

2358 

2879 

224 

2472 

1693 


30 

224 

2583 

3199 

294 

236 

2152 

2639 

236 

2268 

2766 

S 

I 

19 

234 

2364 

2857 

231 

2474 

1670 


31 

281 

2588 

3175 

295 

242 

21 GO 

9621 

242 

2265 

2736 

20 

241 

2370 

2836 

238 

2484 

1647 


1 

237 

2593 

3150 

296 

249 

2107 

2603 

249 

2272 

271 7 r 


21 

248 

2377 

2815 

245 

2490 

1625 


2 

244 

2598 

3126 

297 

256 

2175 

2588 

256 

2279 

2696 

’3 

22 

254 

2383 

2793 

252 

2496 

1602 


3 

250 

2604 

3810 

298 

262 

2182 

2565 

262 

2286 

2676 


23 

261 

2390 

2772 

259 

2502 

1679 

>> 

Jh 

4 

257 

2609 

3076 

299 

269 

2190 

2637 

269 

2295 

2656 


24 

268 

2396 

2750 

266 

2508 

1656 

3 

a 

5 

263 

2614 

3061 

300 

270 

2198 

2629 

276 

2301 

2630 


25 

274 

2402 

2728 

272 

2513 

1533 . 

e 

a 

6 

270 

2619 

3027 

301 

288 

2205 

2519 

282 

2308 

2616 


26 

281 

2409 

2707 

278 

2519 

1509 ; 

£ 

7 

276 

2624 

8002 

302 

290 

2218 

2492 

289 

2316 

2596 


27 

288 

2415, 

2686 

284 

2625 

1485 


8 

283 

2630 

2977 

303 

297 

2220 

2474 

296 

! 

257G 


28 

294 

2422 

2664 

290 

2531 

1462 


9 

289 

2636 

2952 

304 

304 

2228 

2456 

302 

2328 

2556 


29 

300 

2428 

2642 

297 

2536 

1439 


10 

295 

2640 

2927 

305 

807 

2203 

2434 

806 

2301 

• 2532 


30 

303 

2400 

2617 

300 

2506 

1412 


11 

298 

2609 

2899 


22 








TABLE Xffl, 

Sunrise from 18° to 22° N. Latitude. 
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AD. 



AD. 




1840— 



1840- 




1920 



1920 



Lat. 20 » - 170" Lat. 21 o 4-800' 


Long. 


Long. 



AD. 

1840— 

1920 


AD. 

1840— 
1920 


6 


W 



1840— ’ 
1920 


306 

—810 - 

-2178 - 

►2382 

—308 - 

-2276 - 

—2509 


1 

— 306 - 

-2372 —2592 

-303 

-2477 

—1886 

12 

- 801 

-2578 

► 2871 

307 

313 

2152 

2889 

311 

9208 

2486 


2 

609 

2344 

2667 

306 

2447 

1369 

13 

Hat 

2546 

2812 

308 

310 

2127 

2367 

314 

2221 

2461 


3 

912 

2316 

2642 

309 

2417 

1332 

14 

307 


2814 

309 

319 

2102 

2346 

317 

2194 

2437 

•2 

4 

316 

2287 

2516 

812 

2888 

1305 

15 

310 

2484 

2786 

310 

322 

2077 

2823 

320 

2108 

2114 


6 

318 

2269 

2491 

316 

2368 

1279 

16 

813 

2453 

2758 

314 

325 

2052 

2801 

323 

2141 

2390 


6 

821 

2231 

2466 

818 

2328 

1252 

17 

316 

2422 

2730 

312 

328 

2020 

2278 

326 

2114 

2366 

3 

7 

324 

2203 

2441 

321 

2298 

1226 

13 

819 

2390 

2701 

313 

831 

2C01 

2256 

329 

2088 

2343 

fi 

8 

327 

2175 

2416 

824 

2269 

1199 

19 

m 

2359 

2673 

314 

884 

1976 

2234 

382 

2061 

2319 


9 

380 

2147 

2391 

327 

2239 

1172 & 

20 

315 

2328 

2615 

315 

33V 

1951 

2218 

335 

2031 

2296 

$ 

8 

10 

383 

2119 

2365 

330 

2209 

1146 E 

21 

328 

2297 

2610 

316 

340 

1926 

2170 

338 

2008 

2260 

«S 

11 

330 

2091 

2310 

333 

2180 

*© 

1095 ^ 

22 

331 

2266 

2503 

317 

843 

1900 

2128 

341 

1981 

2207 

a 

12 

339 

2063 

2267 

336 

2150 

1044 

23 

334 

2224 

2611 

318 

340 

1875 

2087 

344 

1954 

2164 

;C 

13 

342 

2035 

2218 

339 

*2120 

993 

24 

837 

3203 

2458 , 

319 

341) 

1850 

2014 

347 

1927 

2119 


H 

346 

2006 

2109 

342 

2090 

942 

25 

340 

2172 

2406 

320 

852 

1826 

2002 

350 

1901 

‘2076 

p 

15 

848 

1978 

2120 

346 

2061 

891 

26 

348 

2141 

2852 

321 

355 

1808 

1959 

363 

1874 

2031 


16 

851 

1960 

2073 

348 

2031 

841 

27 

346 

2110 

2800 | 

322 

358 

1774 

1910 

356 

1847 

1980 


17 

354 

1922 

2023 

361 

2001 

790 

2S 

349 

2078 

2*247 

323 

36.1 

1749 

1807 

859 

1821 

1941 

3 

18 

367 

1894 

1974 

8<vi 

1972 

739 

1 

352 

2047 

2194 

324 

364 

1724 

1829 

302 

1794 

1872 

& 

Kj 

19 

360 

1866 

1925 

357 

1942 

688 

2 

356 

2010 

2142 

325 

867 

1699 

1780 

366 

1767 

1825 


20 

863 

1838 

1876 

360 

1212 

637 

3 

353 

1935 

2089 1 

326 

370 

1674 

1741 

368 

1741 

1773 


21 

366 

1810 

1827 

363 

1883 

588 

4 

361 

1964 

2036 

327 

373 

1048 

1697 

371 

1714 

1731 

i? 

22 

309 

1782 

1778 

300 

1863 

535 

5 

363 

1922 

1983 

328 

370 * 

1023 

1652 

374 

1687 

1084 

rn 

23 

872 

1754 

1729 

369 

1823 

484 

6 

866 

1891 

1929 i 

329 

379 

1698 

1607 

377 

1660 

1637 


24 

375 

1726 

1680 

871 

1793 

480 

7 

367 

1 860 

1875 

330 

382 

1573 

1561 

380 

1034 

1690 

s 

25 

377 

1697 

1632 

373 

1764 

880 

8 

369 

1829 


331 

885 

1548 

1516 

883 

1607 

1543 

a 

26 

379 

1669 

1681 

876 

1734 

329 

9 

371 

1798 

1768 

332 

388 

1522 

1471 

885 

1580 

1495 


27 

381 

1641 

1631 

377 

1704 

277 

10 

373 

1766 

1714 ' l 

333 

301 

1497 

1426 

387 

1554 

1447 


28 

383 

10.13 

1481 

379 

1675 

225 

11 

376 

1735 

1660 

334 

302, 

147*2 

1379 

389 

1527 

1399 


29 

385 

1585 

1431 

381 

1645 

173 

12 

377 

1704 

1607! 

335 

895 

1448 

1305 

391 

1500 

1861 


1 

387 

1566 

1881 

383 

1616 

121 

13 

379 

167*2 

1553 

336 

395 

1400 

1257 

891 

1450 

1302 


2 

387 

1604 

1829 

388 

1562 

07 * 

14 

379 

1616 

1497 

337 

31)0 

1351 


392 

WOO 

1252 


3 

388 

1462 

1278 

384 

1508 

14 £ 

15 

380 

501 

1443 

338 

396 

1303 

1101 

392 

1850 

1202 


1 

388 

1400 

1226 

884 

1454 

+ 40 ^ 

16 

380 

150 5 

1387 | 

339 

397 

1255 

1084 

393 

1300 

1168 

CIS 

6 

389 

1348 

1175 

385 

1400 

93 ^ 

17 

381 

1449 

1382 ! 

340 

397 

1206 

1066 

893 

1250 

1103 

5 

6 

389 

1296 

1123 

386 

1346 

147 

18 

381 

1393 

1270 

341 

.898 

1158 

1018 

394 

1200 

1054 

3 

7 

890 

1246 

1078 

386 

1293 

199 

19 

862 

1338 

1222 

342 

398 

mo 

970 

394 

1150 

1004 

6 

8 

890 

1193 

1021 

380 

1239 

253 

20 

382 

1282 

11601 

343 

399 

1026 

923 

896 

1100 

956 

l-j 

1) 

391 

1141 

970 

387 

1186 

806 

21 

888 

1226 

U12 ' 

344 

399 

1013 

876 

395 

1050 

906 


10 

391 

1089 

918 

387 

1131 

800 

22 

383 

1171 

1066 

345 

400 

905 

828 

890 

1000 

860 

ft* 

11 

392 

1087 

Ff>8 

388 

1077 

412 

23 

384 

1115 

1000 

346 

400 

917 

780 

396 

950 

806 

a 

12 

392 

985 

816 

388 

1023 

466 

24 

384 

1059 

941 

347 

401 

808 

733 

397 

900 

767 

d 

p 

13 

393 

938 

765 

389 

969 

518 

25 

386 

1004 

890 

348 

401 

H20 

685 

397 

850 

707 


14 

893 

88] 

713 

389 

915 

572 

26 

385 

948 

834 

349 

402 

772 

637 

398 

800 

G58 

a 

16 

394 

829 

662 

390 

861 

625 

27 

386 

692 

779 

360 

402 

723 

689 

398 

750 

008 


16 

394 

779 

611 

390 

807 

070 

28 

886 

836 

724 

361 

403 

676 

642 

399 

700 

669 

.1 

17 

395 

72G 

560 

391 

754 

732 

29 

887 

781 

603 

352 

403 

027 

493 

899 

650 

609 

§L 

18 

395 

074 

608 

391 

700 

786 

30 

387 

726 

613 

363 

404 

579 

446' 

400 

GOO 

460 

•3 

19 

396 

022 

447 

892 

646 

839 

31 

388 

608 

659 

364 

404 

530 

398 

400 

550 

410 


20 

396 

570 

395 

392 

592 

893 

1 

888 

614 

503; 

355 

405 

482 

350 

401 

500 

361 


21 

397 

518 

844 

393 

538 

946 

2 

369 

558 

448 

366 

405 

484 

302 

401 

450 

811 

E> 

22 

397 

406 

298 

898 

484 

999 

3 

389 

502 

393 

357 

406 

386 

265 

402 

400 

262 

a 

23 

398 

414 

242 

894 

430 

1052 

4 

390 

447 

838 

368 

400 

337 

207 

402 

350 

212 

& 

24 

898 

862 

190 

894 

376 

1106 zj 

5 

890 

391 

289 

369 

407 

269 

159 

403 

300 

163 


25 

899 

810 

139 

895 

822 

1159 % 

6 

391 

335 

228 

360 

407 

240 

111 

403 

250 

113 

fc 

26 

899 

258 

87 

396 

268 

1213 < 

7 

891 

279 

172 

361 

408 

192 

64 

404 

200 

64 

g 

27 

400 

207 

36 

896 

215 

1266 

8 

892 

224 

117 

362 

408 

144 

15 

404 

160 

14 


28 

4CO 

155 

4- 10 

396 

161 

1320 

9 

392 

168 

62 

363 
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96 

■+■ 32 

405 

100 

4 35 


29 

401 

103 

67 

397 

107 

1873 

10 

393 

173 

7 

364 

409 

48 

SO 

405 

50 

86 


30 

401 

51 

119 

397 

63 

1427 

11 

393 

57 

+ 49 

365 

409 

0 

129 

405 

0 

185 


31 

401 

0 

171 

397 

0 

1481 

12 

393 

0 
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-TABLE XIII. 

Sunrise from 23° to 27° N Latitude. 
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jj 

g § s 
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.M 
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E| 
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Lat. 27" 


<s 

+3 

d 

T3 
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a os 
B*S 

o 3 
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a 2 

cr c 


bp 

J4 

. d 
o| 

S s 

/n .3 

© 


1 

—389 

+ 58 

A.D. 

1840— 

1920 

+ 801 

—384 

+ 60 

AD. 

1840- 

1920 

— 8 


1 

2 

387 

115 

860 

383 

119 

+ 52 


2 

3 

386 

173 

920 

381 

179 

114 


3 

4 

384 

230 

978 

380 

238 

174 

4 

4 

5 

382 

288 

1038 

378 

298 

236 


6 

6 

380 

346 

1098 

876 

358 

298 

9 

0 

7 

379 

403 

1156 

374 

417 

359 

03 

7 

8 

376 

461 

1217 

372 

477 

421 

> 

8 

9 

374 

518 

1223 

370 

530 

482 

"3 

9 

10 

372 

576 

1336 

368 

596 



10 

il 

369 

634 

1373 

865 

656 

582 


11 

12 

367 

691 

1408 

363 

716 

618 

a 

12 

13 

364 

749 

1443 

360 

775 

G.)6 


13 

14 

362 

806 

1477 

367 

134 

0J3 

•-> 

£ 

14 

15 

369 

m 

1513 

365 

894 

729 


15 

16 

356 

922 

1549 

352 

964 

767 

g 

16 

17 

353 

979 

1685 

319 

1013 

804 

. i 

17 

18 

350 

1037 

1620 

346 

1078 

842 

I 

18 

19 

346 

1094 

1658 

343 

1132 

879 


19 

20 

843 

1152 

1694 

839 

1192 

917 


20 

21 

340 

1210 

1730 

335 

1252 

966 


21 

22 

338 

1267 

1765 

333 

1311 

991 

IE 

22 

23 

336 

1325 

1799 

831 

1371 

1028 

•r-f 

23 

24 

834 

1382 

1833 

329 

1430 

1065 

g 

24 

25 

332 

1440 

1806 

826 

'1490 

1102 


25 

26 

880 

1498 

1908 

324 

1650 

1129 

i 

26 

27 

828 

1555 

1938 

822 

1609 

1185 

£ 

27 

28 

826 

1613 

1973 

320 

1669 

1211 


28 

29 

324 

1617 

2008 

318 

1728 

1248 


29 

30 

822 

1728 

2043 

‘316 

1788 

1284 


30 

31 

320 

1762 

2078 

314 

1823 

1321 


1 

32 

318 

1796 

2113 

312 

1857 

1368 


2 

3 

33 

316 

1827 

2147 

310 

1892 

1393 


34 

314 

1869 

2185 

308 

1926 

1430 


4 

35 

312 

1892 

2226 

305 

1960 

1467 

a 

5 

36 

310 

1925 

2251 

303 

1995 

1503 

3 

6 

37 

•J07 

1958 

2287 

301 

2029 

1540 

cji 

7 

38 

302 

1990 

2324. 

299 

2064 

1577 

•-3 

8 

39 

296 

2024 

2363 

293 

2098 

1617 


9 

40 

290 

2057 

2402 

287 

2132 

1657 


10 

41 

284 

2090 

2440 

282 

2167 

1698 


11 

42 

278 

2123 

2442 

276 

2201 

1701 


12 

43 

272 

2155 

2443 

209 

2235 

1703 

s 

13 

44 

266 

2187 

2445 

263 

2270 

1705 

a 

14 

45 

259 

2220 

2447 

257 

2304 

1707 

U 

15 

46 

253 

2263 

2449 

261 

2339 

1710 


16 

47 

246 

2236 

2452 

244 

2373 

1713 

5 

!3 

17 

48 

240 

2318 

2463 

238 

2407 

1716 


18 

49 

234 

2362 

2456 

232 

2442 

1717 

lb 

4) 

19 

50 

227 

2386 

2457 

225 

2476 

1720 


20 

51 

220 

2418 

2460 

218 


1723 


21 

RO 

214 

2451 

2402 

212 

2545 

1725 

3 

22 


207 

2483 

2404 

205 

2679 

1728 


23 


200 

2515 

2406 

198 

2614 

1731 

«s 

24 

bo 

193 

2548 

2469 

191 

2648 

1734 

>> 

25 

56 

186 

2581 

2472 

184 

2682 

1737 

•o» 

26 

57 

178 

2614 

2476 

177 

2717 

1741 


27 

58 

174 

2646 

2476 

174 

2752 
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373 

1764 

2068 


2574 

2387 

389 

1527 

1631 


12 

873 

1732 

2021 


2520 

2755 

391 

1500 

1683 


13 

377 

1700 

2076 


2486 

2671 

391 

14:0 

1534 

-A 

14 

377 

1643 

2133 


2352 

25*7 

392 

1400 

1484 

fl 

15 

378 

1587 

2188 


2268 

2504 

392 

1350 

1434 

£ 

16 

378 

1580 

2300 


2184 

2420 

393 

1300 

1386 


17 

38<> 

1473 

2:>57 


2100 

2336 

393 

1250 

1335 


18 

380 

1416 

2412 


2016 

2263 

394 

1200 

1286 


19 

381 

1300 

2468 


1932 

2169 

394 

1150 

1236 


20 

381 

1303 

2524 


1848 

2085 

395 

1100 

1187 


21 

382 

1246 

2581 


1764 

2002 

395 

1050 

113V 


22 

382 

1190 

2638 


1680 

1918 

396 

1000 

1088 


23 

383 

1133 

2637 

L 

1596 

1884 

396 

950 

1038 


24 

383 

1076 

2694 


1512 

1751 

897 

900 

989 


25 

384 

1020 

2749 

] 

1423 

1067 

397 

650 

939 


26 

384 

963 

2806 


1344 

J583 

398 

800 

890 


27 

365 

907 

2862 


1260 

1500 

398 

750 

840 


28 

385 

850 

2918 

r 

1176 

1416 

399 

700 

791 


29 

386 

793 

2974 


1092 

1332 

399 

650 

741 


30 

38G 

737 

3030 


1008 

1249 

400 

COO 

692 


31 

387 

679 

3086 

i 

924 

1165 

400 

550 

642 


1 

887 

624 

3143 


840 

1081 

401 

500 

593 


2 

388 

567 

31.99 


756 

993 

401 

450 

543 


3 

388 

510 

3255 


672 

914 

402 

400 

491 


4 

389 

454 

3310 


588 

830 

402 

350 

444 


5 

389 

397 

3367 


504 

717 

403 

300 

395 

r 

6 

390 

840 

3422 


420 

663 

403 

250 

345 

< 

7 

890 

283 

3480 


336 

579 

104 

200 

296 


8 

391 

227 

3535 



496 

404 

150 

246 


9 

391 

171 

3591 


168 

412 

405 

100 

197 


10 

393 

114 

3647 


81 

328 

405 

50 

147 


11 

392 

67 

3700 


0 

245 

405 

0 

97 


12 

392 

0 

3761 
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TABLE XlII-A. /; 

os and Longitudes of Chief places in British India and the Feudatory Sfcate^)J^j 

( ...y 

(Longitudes are expressed by the difference in Seconds of time as compared "with Ujjain.) 


o 

& 


District. 


Latitude 
in degrees 

TOWI). & decimals difference 

of m 


a degree. 


Seconds. 


BRITISH TERRITORY 
Aden Province. 


1 Aden 

... 

Aden 

12-7 

— 7348 

Ajmere Merwara Province. 


2 Ajuieve 

... 

Ajmere 

26-5 

— 280 


Ndzirabad 

26*3 

— 256 

3 Merwara 

... 

Beawar 

26*0 

— 352 



(Nayanagar) 



Baluchistan Province. 



4 Quetta —Peshiu 

Quetta 

30*2 

—2104 


Bengal Province. 



5 IJalas ore 

... 

Balasove 

21*6 

4-2676 

6 Bankura 

... 

Bankura 

23*2 

4-2708 

7 Bhagalpur 

... 

Bhagalpur 

25*2 

4-2692 

8 Burdwan 


Buvdwau 

23 2 

4-2896 



Howrah 

22*5 

4-3016 

9 Cham parara 

... 

Befciiah 

26*5 

4-2092 

10 Cuttack 

... 

Cuttack 

20*5 

4-2420 

11 Darbhanga 


Darbhanga 

26*2 

4-2428 

12 Gaya 


Gaya 

24*5 

4-2216 

13 Hooghly 


( Hoogjy and ) 

[ Chiusura j 

23*0 

4-8028 

14 Miduapore 


Seramporc 

22*7 

4-3016 

... 

Midnapovo 

22*5 

4-2768 

16 Monghyr 

... 

Monghyr 

26*3 

4-2664 

16 Murshid abaci 


Berlmmporc 

24*0 

4-2996 

17 Mbzaftarpur 

... 

Hajipur 

25*7 

4-2260 

18 Nadia 


Muzaifarpuj 

260 

4-2808 


Krislmagar 

23-5 

4-3066 



Santipur 

23*2 

4-3040 



Calcutta \ 



19 T wen t y-four 

Oosrfmir-Chttpur i 

22*6 

4-3020 

Parganas 


Garden Beach f 


Maniktala J 





Nalbati 

230 

4* 3032 



Baianagar 

22*7 

4-3020 

20 Patna 


Bhatpara 

23*0 

4-3032 


Patna 

25*7 

4-2252 



Bihar 

25*2 

4*2336 

21 Puri 


Dinapore 

Puri 

2.V7 

4-2224 

,« 

19*8 

4-2408 

22 Banchi 


Ranchi 

23*3 

4-2292 

23 Saran 


Chapra 

25*8 

4-2148 

24 Shahabutl 

„ 

Sasaram 

25*0 

4-1976 



Arrah 

25*5 

4-2132 


Berar Province 



25 Akola 


Akola 

20-7 

4- 300 

26 Amraoti 

,, 

Amraoti 

21*0 

4- 480 

27 Ellichpur 

.. 

Ellichpur 

21-2 

4- 421 


28 

29 

30 

31 

32 

83 

84 


35 

36 


Ahm&dabnd 

Ahmadnagar 

Belgaum 

Bijapur 

Bombay 

Broach 

Dharwar 


Kaira 

Khandesli 


Bombay Province. 

Ahmadabad 23 0 — 768 

Ah marina gar 19*0 — 208 

Belgium 160 — 80-1 

Bijapur 16-8 ~~ 16 

Bombay 190 — 692 

Broach 21-7 — 672 

Hubli 16-3 — 152 

Dharwar 16*5 — 184 

Gariag 15*5 — 36 

Nailiari 22*7 — 700 

Dhulia 210 — 240 


if ^ 


District. 


Town. 


Latitude 

in degrees . .2 ime 
& decimals dl(f, ' rt;ncr - 
of , * n 1 
a degree. b, c0 “‘ l »- 


Bombay Province (contimud). 


37 Nasik 

Nasik 

20*0 

— 180 

38 Panoh Mahal ... 

Gixlhra 

22*7 

— 620 

39 Poona 

Poona 

18*5 

— 464 

40 Sholapur 

Sholapur 

17*7 

-f 28 


Pandharpur 

17*7 

— 81 


Bat si 

18*2 

— 24 

41 Saiara 

Saiara 

17*7 

428 

42 Surat 

Surat 

12 2 

— 708 

43 Thana 

Bandra 

19*0 

— 708 

Burma Province. 



44 Akyab 

Akyab 

20*2 

4-4112 

4o Amherst 

M mil mein 

16*5 

4-5244 

46 Basse in 

Basse in 


4-4556 

47 Uenzada 

Hcuzada 

17*7 

4-1782 

48 Mandalay 

Mandalay 

22*0 

-H876 

49 Prome 

Promo 

18*8 

4-4664 

50 Rangoon 

Rangoon 

16-7 

4-4896 

51 Tavoy 

Tavoy 

14*1 

4-5380 

Central Provinces. 



52 Jnhbaluore ... 

Jnbbalpore 

23*2 

4-1000 

53 Nagpur ... 

K amptec 

21*2 

4- 82u 


Nagpur 

21 2 

4- 800 

54 Nimar 

Burlianpur 

31*8 

4- 108 

55 Raipur 

Raipur 

21*2 

4-110K 

56 Saugor 

Saugor 

23*8 

4- 712 


Eastern Bengal & Assam Province. 

67 Chittagong 
58 Dacca 

69 Manipur 

60 Pabna 

61 Rajshalu 


62 Bollary 

63 Chingleput 

64 Coimbatore 

65 Ganjam 
C6 Godaveri 

67 Kislna 


68 Guntur 

69 Knrnool 

70 Madras 

71 Madura 


72 Malabar 


73 Nellore 

74 North Aroot ,. 

75 Salem 

76 South Arcot .. 
<7 South Canara 
78 Tanjore 


Chittagong 

23*3 

4-3852 

f Decoa 1 

23*7 

4-3508 

) Narayangaivj ) 

Imphal 

24*8 

-1-4360 

Sirajganj 

24*5 

4-3362 

Rampur-Bolia 

iras Province. 

24*3 

4-3076 

Adoni 

16*7 

4- 360 

Bellary 

15*2 

4-266 

Conjeeveram 

12*8 

4- 910 

Coimbatore 

ii*o 

4- 284 

Bcrhani} ore 

19*3 

4-2164 

Co Canada 

17*0 

4-154S 

Jtajahiu undry 

17*0 

4-1436 

Be/.wad a 

16*6 

4-1160 

Ellore 

16*7 

4-1260 

Mas id i pa tarn 

16*2 

4-1284 

Gun tuv 

16*8 

4-1121 

Knrnool 

15*8 

4- 548 

Madras 

18*0 

4-1072 

Madura 

10*0 

4- 560 

Bodinayakkanur 

10*0 

4- 370 

Dimligui 

10*3 

4- 528 

Calicut 

11*2 

4- 0 

Cannanore 

11*8 

— 100 

Palghat 

10*8 

4- 20s 

TelJiohorry 

11*7 

- 72 

Nellore 

14*5 

4*1008 

Gudiyattam 

13*0 

4- 744 

Vellore 

12*9 

4- 808 

Salem 

11*7 

4- 572 

Cuddalore 

11*7 

4 966 
- 224 

Mangalore 

12*8 

Kumbakonam 

11*0 

4 - 860 

Nagapatam 

10*7 

4- 976 
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TABLE Xlil—A. 


(^Latitudes and Longitudes of Chief places in British India and the Feudatory 

. 


(Longitudes ave expressed by the ditferenoe in Seconds of time as compared with Ujjain.) 


A District. Town. 


Latitude 

' 

<k decimal 
of 

a degree. 


difference 

in 

Seconds. 


•2 © 
02 


District. 


Town. 


Latitude 
indegrees 
6t decimals 
of 

a degree. 


Time 

difference 

in 

Seconds. 


Madras Province— (continued)* 


78 Tanjore-co«f</ 

Taujore. 

10*7 

4* 804 


Mannargudi 

10-7 

4 880 


Mayararam 

11-1 

4 - 928 

70 Tinrievelly 

.. Falamccttah 

8*7 

4- 472 


Kajapalaiyam 

9*5 

4* *124 


Srivilliputtur 

9*5 

4 - 440 


Tinnevelly 

8-7 

4 - 456 


Tiruchendur 

. 8*5 

4- 560 


Tuticoriu 

8*8 

4- 668 

80 Trichlnopoly 

) Tricbinopoly ) 

( Sriiangam ) 

10*8 

4- 700 

81 Vizagapatam 

Vizagapatam 

17*7 

4-1804 


Vizianagaram 

18*2 

4* 1832 

North West Frontier Province. 


83 Dera Ismail 

J\ }i an 

| Dora Ismail Khan 

31*8 

—1168 

88 Kohat 

Kohat 

33*6 

—1044 

84 Peshawar 

... Peshawar 

34*0 

— 1008 


Punjab Province. 



85 Amritsar 

... Amritsar 

31*7 

— 216 

86 Delhi 

Delhi 

28*7 

4- SL 

87 Dera Ghazi Khau Dora Gbazi KllftU 

30*0 

—1200 

88 Ferozepore 

... Fevozepore 

31*0 

— 280 

89 Gurdaapur 

... Batata 

30*8 

— Ho 

Up Gujrainvala 

... Gujr&nwala 

32*2 

— 384 

Dl'Gurgaon* 

... TCowari 

28*2 

4- 204 

02 Hissur 

... Bhiwani 

28*8 

4* 84 

93 Jhang 

Jb&ug-Maghiaua 

31‘3 

— 828 

94 Karnal 

j Karnal 

'** ( P alii pat 

29*7 ) 
29*4 ) 

4 - 288 

95 JullumUir 

... Jull undur 

31*3 

— 48 

96 Lahore 

... Lahore 

31*6 

— 348 


Kasur 

31*1 

— 316 

97 Ludhiana 

... Ludhiana 

31*0 

4 20 

98 Mahan 

Multan 

30*2 

—1024 

99 Rawaipandi , 

... Rawaipandi 

33*6 

— 040 

iO0 Kohtak 

... Kohiak 

28*9 

4- 192 

101 Sialkot 

... Bialkot 

32*5 

— 300 


Sindh Province. 



102 Hyderabad 

... Hyderabad 

26*3 

— 1768 

103 Karachi 

Karachi 

24*8 

—2092 

104 Sukkur 

Shikarpur 

28*0 

—] 708 


Sukkur 

27*7 

—1652 

United Provinces of Agra and Oudh 


105 Iiarodi 

Shalmbad 

27*7 

4-1000 

106 Sitapur 

Sltapar 

27*6 

4 U 72 

NATIVE STATES. 




Baroda State. 



107 Baroda 

Baroda 

22*3 

— 608 

108 Kadi 

Patau 

23*8 

- 868 


(Anhiiwad) 



109 JSavasan 

... Navas&n 

21*0 

— 684 

Bombay Native States. 



110 Cambay 

Cambay 

22*3 

— 74 8 

111 Catch 

Iihu.1 

23*2 

—1436 

112 Kathiawar . 

Bhauuagar 

21*7 

— 860 


Dhoraji 

21:7 

—1240 


Bombay Native States- (cwUinued). 


112 Kathiawar- -cantd* Junavarah 

21*5 

-1244 


Navanagur 

22*4 

— 1324 


Porabanaar 

21*6 

—1436 


Rajkot 

22*3 

—1188 


Wadbwan 

22*6 

— 972 

113 Kolhapur 

... Kolhapur 

16*6 

— 364 

Central India Agency. 



114 lie wall 

... Hew ah 

24*5 

41321 

115 Bhopal 

... .Bhopal 

23*2 

4 392 

116 Datiu 

... „ Datia 

26*6 

4 644 

117 Gwalior 

... Lashkar 

26*2 

4 572 


Ujjain 

23*1 

4 0 

118 Indore 

... Indore 

22*7 

4 28 

119 laora 

laova 

23*6 

— 156 

m x-djg 1.1 

24*1 

— 168 

121 Kailam 

... Katlam 

23*8 

— 176 


Hyderabad State. 



122 Aurangabad 

j Aurangabad ) 

*** J Jalna j 

19 8 

— 108 

123 Gulbarga 

... Gulbarga 

17*3 

4 256 

124 Hyderabad 

Hyderabad 

17*3 

4 640 

125 Haichur 

... Raichur . * 

16*2 

4 376 


Kashmir State. 



126 Jammu 

... Jammu 

32*7 

— 208 

127 Kashmir 

... Srinagar 

34*8 

— 228 

Madras Native States- 



128 Cochin 

... Frnakulam 

10*0 

4 120 


Matt anchor i 

10*0 

4 112 

129 Pudukkottai 

... Pudukkottai 

10*3 

4 728 

130 Travancore 

... Alleppey 

9*5 

4 132 


Nagerooil 

8*1 

+ 400 


Trivandrum 

8*6 

4 280 


Mysore State. 



131 Bangalore 

... Bangalore 

13*0 

4- 432 

132 Kolar 

... Kolar 

13*1 

4- 564 

133 Mysore 

... Mysore 

12*3 

4 212 

Punjab Native States. 



134 Malar Kotla 

... Malar Kotla 

30*5 

4 48 

135 Patiala 

... Patiala 

30*3 

4 164 


Bajput&na Agency. 



136 Alwar 

... Ahvar 

27*6 

4 196 

137 Bharatpixr 

... Bharatpur 

27*2 

4 412 

138 Bikaner 

... Bikaner 

28*0 

— 696 

139 Jaipur 

... Sikar 

27-6 

— 166 

Jaipur 

269 

4 12 

140 Karauli 

... Karauli 

26*5 

4 800 

141 Kotab 

... Kotah 

25*1 

4 16 

142 Jodhpur 

... Jodhpur 

26*3 

— 664 

143 Mowar or ) 
Udaipur j 

... Udaipur 

24*6 

— 600 

144 Tonk 

... Tonk 

26*1 

4 4 

United Provinces Native States. 


145 Rampur 

.. Rampur 

28*8 

4 780 












TABLE XIY 

loiters Cycle of 60 years-Northern System, showing suppressed years. AJD. 280 to A 

0 Vijaya 

1 Jay a 

2 Manmatha .. 

3 Durmukha 

4 Hemalamba .. 

5 Vila tuba 

6 Vikarin 

7 Sarvari 
6 Plava 
9 Subhakrit 

10 Sobbaua 

11 Krodhin 

12 VisTarasu 

13 Varabhava 

14 Plavanga 
16 Kilaka 

16 Saumya 

17 Sadharana 

18 Virodhakili .. 

19 ParidhaTin 

20 Pramadin 

21 Ananda 

22 Kakshasa 

23 An ala 

24 Pingala 

25 Kalayukta 

26 Siddharthin ... 

27 Raudra 

28 Durrnati 

29 Dundubhi 

30 Rudhirodgarm . 

31 Raktaksha ... 

32 Kiodhana 

33 Kshaya 

34 Prabhaya 

35 Vibhara 

36 Sukla 

37 Pramoda 

38 Prajapati 

39 Angiras 

40 Srimukha 

41 Bhata 

42 Yuvan 

43 Dhatri 

44 la vara 
46 Bahudhanya... 

46 PramatUin 

47 Yikraroa 

48 Vrisha 

49 Ohilrabhanu... 

50 Subbanu 

51 Tarana 

52 Parthira 

53 Vyaya 

54 Sarvajit 

55 Sarradharin ... 

56 Virodhin 

57 Vikrita 

58 Khara 

59 Nandana 
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28 
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47 
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38 
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89 

48 

07 

67 

26 

85 

50 

44 

04 

63 

22 

82 

41 

*1 00 

60 

80 

90 

49 

08 


27 

86 

51 

45 

05 

64 

23 

83 

42 

01 

61 

31 

91 

50 

09 

63 

28 

87 

52 

46 

06 

65 

24 

84 

43 

02 

62 

82 

92 

51 

10 

69 

29 

88 

63 

47 

07 

66 

25 

85 

44 

03 

63 

83 

93 

52 

11 

70 

30 

89 

54 

48 

08 

67 

26 

86 

45 

04 

G4 

34 

94 

53 

12 

71 

31 

90 

55 

49 

09 

68 

27 

87 

46 

05 

... 

85 

96 

54 

13 

72 

32 

91 

56 

50 

10 

69 

28 

88 

47 

06 

65 

36 

96 

55 

11 

73 

33 

92 

57 

51 

11 

70 

29 

89 

48 

07 

66 

37 

97 

56 

15 

74 

34 

93 

58 

52 

12 

71 

30 

90 

49 

08 

G7 

38 

... 

57 

16 

75 

So 

94 

59 

63 

13 

72 

31 

91 

50 

09 
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TABLE XIY. 

r’s Cycle of 60 years Northern System, showing suppressed years. A D. 280 to A.D. 20< 
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12 29 

12 88 13 47 

14 07 14 66 

15 25 

0 
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1 
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70 

30 
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08 

67 

26 

1 
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04 

04 

23 

82 


2 
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71 

31 
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09 

68 

27 

2 
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05 
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24 

83 

42 

3 
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72 

82 
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10 

69 

28 

3 
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06 
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25 

84 
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4 
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78 

33 
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11 
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29 

4 
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26 

35 

44 

5 
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34 
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30 

5 
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27 
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45 

6 
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35 
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31 
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69 

28 
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46 

7 
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36 
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14 
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32 

7 
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29 
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47 

8 
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37 

96 56 

15 
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33 

8 
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11 

71 

30 

89 

48 

9 
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78 

38 

97 56 

16 

75 

34 

9 

94 53 

12 
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31 

90 

49 

10 
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79 

39 

98 67 

17 

76 

35 

10 

95 54 

13 

72 

32 

91 

50 

11 

ICro.lhin 

80 

40 

99 58 

18 

77 

36 

11 

96 55 

14 

73 

33 

92 

61 

12 

Virtratasu 

81 

41 

13 00 5 9 

JO 

78 

37 

12 

97 56 

15 

74 

34 

93 

52 

13 

Parabhava 

82 

12 

01 60 

20 

79 

38 

13 

98 57 

16 

76 

36 

94 

r> 3 

14 

Plavanga 

88 

43 

02 61 

... 

80 

39 

14 

99 68 

17 

76 

36 

95 

54 

16 

Kiiaka 

84 

44 

03 62 

21 

81 

40 

15 

16 00 59 

18 

77 

37 

96 

55 

16 

Saucriya 

85 

45 

01 63 

22 

82 

41 

16 

60 

19 

78 

38 

97 

66 

17 

Sadhamna 

86 

46 

07 64 

23 

83 

42 

17 

Cl 61 

20 

79 

39 

98 

67 

18 

Virorlhakrft ... 

87 

17 

06 05 

24 

84 

43 

18 

02 62 

21 

80 

40 

99 

58 

19 

Paiidliavin ... 

88 

48 

07 66 

25 

85 

41 

19 

03 63 

22 

* HI 

41 

19 00 

59 

20 

Pvmmulin 

89 

49 

08 67 

2G 

86 

45 

20 

01 64 

23 

82 

42 

01 

60 

21 

Anarw la 

90 

50 

09 68 

27 

87 

46 

21 

05 65 

21 

83 

43 

02 

61 

22 

Hak.slia.sa 

91 

... 

10 69 

28 

88 

47 

22 

06 66 

25 

84 

H 

03 

82 

23 

Auaia 

92 

51 

11 70 

29 

89 

48 

23 

07 67 

26 

85 

45 

01 

63 

24 

Pineal a 

93 

5‘2 

12 71 

30 

90 

49 

24 

08 68 

27 

86 

46 

0:> 

64 

26 

Kalayukta 

94 

53 

13 72 

31 

91 

50 

25 

0!) 69 

28 

87 

47 

06 

65 

26 

Skldbarthin ... 

95 

54 

14 73 

32 

92 

51 

20 

10 70 

29 

88 

48 

07 

GO 

27 

Kami r a 

96 

55 

15 74 

33 

93 

52 

27 

11 71 

80 

89 

49 

08 

67 

28 

Duvinati 

97 

56 

16 75 

34 

94 

53 

28 

12 72 

31 

90 

50 

09 

68 

29 

Dundubhi 

98 

67 

17 76 
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95 

51 

29 

13 73 

32 

91 

51 

10 

69 

30 
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99 

58 

18 77 

36 

96 

55 

30 

14 74 

33 

92 

52 

11 

70 

31 
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12 00 

59 

19 78 

37 

97 

56 

31 

15 75 

34 

93 

63 

12 

71 

32 
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01 

60 

20 79 

38 

98 

57 

32 

16 76 

35 

94 

54 

13 

72 

33 

Kshaya 

02 

61 

21 80 

39 

99 

58 

33 

17 77 

36 

95 

55 

14 

73 

34 

Prabha va 

03 

62 

22 81 

40 15 00 

59 

34 

18 78 

37 

96 

56 

15 

74 

36 

Vibliava 

01 

63 

28 82 

41 

01 

60 

36 

19 79 

38 

97 


16 

75 

36 

Sukla 

05 

61 

21 83 

42 

02 

61 

36 

20 80 

39 

98 

6 7 

17 

76 

37 

Pramoda 

06 

65 

25 84 

43 

03 

62 

37 

21 81 

40 

99 

58 

IS 

77 

38 

l^ajppati 

07 

60 

26 8ft 

44 

01 

63 

38 

22 82 

•41 

18 00 

59 

19 

78 

39 

Angiras 

08 

67 

27 86 

45 

05 

64 

39 

23 83 

•12 

01 

60 

20 

79 

40 

Svimukha 

09 

68 

23 87 

46 

06 

65 

40 

21 84 

43 

02 

61 

21 

80 

41 

Uhava 
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69 

29 83 

47 

07 

66 

41 

25 86 

44 

03 

62 

22 

81 

42 

Ynvan 

11 

70 

30 89 

48 

0c8 

67 

42 

20 

45 

01 

63 

23 

82 

43 

Dhatri 

12 

71 

31 90 

49 

09 

68 

43 

27 86 

46 

05 

64 

24 

83 

44 

isvara 

13 

72 

32 91 

50 

10 

69 

44 

28 87 

47 

06 

65 

25 

84 

45 

Bahudlianya ... 

14 

73 

33 92 

51 

11 

70 

45 

29 88 

48 

07 

66 

26 

85 

46 

Pvamarhin 

15 

74 

34 93 

52 

12 

71 

4G 

30 89 

49 

08 

67 

27 

86 

47 

Yikvama 

IG 

75 

35 94 

53 

13 

72 

47 

31 90 

50 

09 

68 

28 

87 

48 

Vrisha 

17 

76 

95 

51 

14 

73 

46 

32 91 

51 

10 

69 

29 

88 

49 

Ohitrabhaim ... 

18 

77 

36 96 

55 

... 

74 

49 

33 92 

52 

11 

70 

30 

89 

50 

Subhanu 

19 

78 

37 97 

56 

15 

75 

60 

34 98 

53 

12 

71 

31 

90 

61 

Tavana 

20 

79 

38 98 

57 

16 

76 

51 

35 94 

54 

13 

72 

32 

91 

62 

PavthiYii 

21 

80 

39 99 

68 

17 

77 

62 

36 95 

56 

14 

73 

33 

92 

63 

Vyaya 

22 

81 

40 1 4 00 

59 

18 

78 

63 

37 96 

56 

15 

74 

84 

93 1 

54 

Sarvajit 

23 

82 

41 01 

60 

19 

79 

54 

38 97 

57 

16 

75 

35 

94 J 

66 

Sarvadharin ... 

24 

83 

42 02 

61 

20 

80 

65 

39 98 

58 

17 

76 

36 

95 

56 

Vi rod bin 

25 

84 

43 03 

62 

21 

81 

66 

40 99 

59 

18 

77 

37 

9G 

57 

Vikrila 

26 

85 

44 04 

63 

22 

82 

67 

41 17 00 

60 

19 

78 

38 

97 

68 

Kbara 

27 

86 

45 05 

64 

23 

83 

68 

42 01 

61 

20 

79 

39 

98 ■ 

59 

Nandana 

28 

87 

46 06 

65 

24 

31 

69 

43 02 

62 

21 

80 

40 

99 j 
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Dec 

Dec 

Noy 

Nov 

Nov 

Oct 

Oct 

Oct 

Sep 

Sep 

Sap 

Aug 

Aug 

Aug 


July 

July 

July 

June 

June 

June 


May 

May 

May 


Apr 

Ap P 

Apr 


Mar 

Mar 

Mar 

Feb 

Feb 

Feb 


Jan 

Jan 

Jan 


TABLE XY. — (See Explanation on page 197.) 

Correspondence of Hijra (Muhammadan) and A.D. Years, A.D. 622 to A.D. 965. 


AD 

H. 

AD. 

H. 

AD 

H. 

AD. H 

A.D. 

H. 

AD. 

H. 


A.D. H 

AD. 

H. 

AD 

R 

A.D. 

H. 

AD. 

H. 



6 40*0 20 

6 72 0 53 

7 05 0 37 

7 it 

1 20 

7 70 

1 54 

Dec 

8 02 1 

87 

8 35 2 21 

8 68 2 55 

9 00 2 88 

9 38 3 22 



*1 

21 

73 

54 

06 

88 

(5)38 

21 

71 

55 

Dec 

03* 

88 

36 

22 

69 

56 

*68 01* 

*9 

34 

23 



... 

... 

74 

55 

07 

89 

39 

22 

72 

56 

Dec 

01 

69 

37 

23 

... 

... 

02 

90 





42 

22 

75 

56 

08 

90 

40 

23 

73 

57 

Noy 

J 05 

90 

38 

24 

70 

57 

03 

91 

35 

24 

... 


43 

23 

76* 

57 

(4)09 

91 

41 

24 

74* 

58 

Nov 

06 

91 

39 

25 

71 

58 

01 

92 

36 

25 



44 

24 

77 

58 



42 

25 

... 

... 

Noy 

07 

92 


... 

| -6! 72* 

59 

05 

93 

37 

26 



45 

25 

78 

59 

10 

92 

43 

26 

75 

59 

Oct 

03 

93 

40 

26 

73 

60 

06 

94 

3S* 

27 



46 

26 

79 

60 

11 

93 

41 

27 

76 

60 

Oct 

09 

94 

41 

27 

i 74 

61 

07 

95 

39 

28 



47* 

27 

(3)80 

61 

12 

94 

45* 

28 

77 

61 

Oct 

10 

95 

42 

28 

75 

62 

\ 

... 

40 

29 

... 


48 

28 

81 

62 

13 

55 

46 

29 

78 

62 

Sep 

11 

96 

•60 43* 

29 

76 

63 

08 

96 

41 

30 

... 


49 

29 

82 

63 

14 

96 

47 

30 

79 

63 

Sep 

12 

97 

44 

30 

i 77 

64 

09* 

97 

(12) 42 

31 

... 


50 

30 

... 


15 

97 

* 

... 

80 

64 

Sep 

13 

98 

15 

31 

78 

65 

10 

98 

43 

32 
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31 

83 

64 
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98 

48 

31 

81 

65 

Aug 

'59 14* 

99 

46 

32 

79 

66 

11 

99 

44 

33 

... 


52 

32 

84 

65 

17 

99 

49 

32 

82 

66 

Aug 

15 2 

00 ! 

47 

33 

SO* 

67 ! 

12 3 00 

45 

34 

! 


53 

33 

85 

66 

18 1 

00 

50 

33 

83 

67 

Aug 

... 


48 

34 

81 

68 

1(11)13 

01 

46 

35 

6 22 0 

1 

54 

34 

86 

67 

19 

01 

51 

34 

84 

68 

July 

1 16 

01 

49 

35 

82 

69 

14 

02 

47 

36 

23 

2 

55 

35 

87* 

68 

20 

02 

52 

35 

[•58 85* 

69 

July 

! 17 

02 

50 

36 

83 

70 

15 

03 

4S 

37 

... 

... 

... 

... 

i 88 

69 


03 

j 53 

36 

86 

70 

July 

! 18 

03 

51* 

37 

... 

... 

! 16 

04 



24 

3 

56 

36 

89 

70 

22 

04 

54 

37 

87 

71 

June 

19 

04 

52 

38 

'~N 

o 

00 

If- 

71 

17 

05 

49* 

38 

25 

4 

57 

37 

90 

71 

23 

05 

55 

3s j 

88 

72 

June 

20 

05 

53 

39 

85 

72 

18 

06 

50 

39 

26 

5 

58* 

38 

91 

72 

... 

... 

[56 56* 

39 

... 


June 

1 21 

06 i 

54 

40 | 

86 

73 

19 

07 

51 

40 

27 

6 

59 

39 

92 

73 

24 

06 

57 

40 

89 

73 

May 

22* 

07 

(9) 55 

41 1 

87 

74 

20* 

08 

52 

41 

28 

7 

GO 

40 

93 

74 

25 

07 

1 58 

41 

90 

74 

May 

23 

08 ; 

56 

42 

88 

75 

21 

09 

53 

42 



61 

41 

94 

75 

26 

08 

59 

42 

91 

75 

May 

24 

09 



89 

76 1 

22 

10 

54 

43 

29* 

8 

62 

42 

95 

76 

55 27* 

09 

60 

43 

92 

76 

Apr 

25 

10 ! 

57 

43 

90 

77 

23 

11 

55 

44 

30 

9 

63 

43 

96 

77 

28 

10 

61 

44 

93* 

77 

Apr 

(8) 26 

11 

58 

44 ! 

91* 

i 3 

24 

12 

56 

45 

—i 

M 

10 

64 

44 

... 

... 

29 

11 ! 

1 62 

45 

94 

78 

Apr 

j 27 

12 

59 

45 

92 

79 

... 

... i 

t 

57 

46 

32 

11 

65 

45 

97 

78 

30 

12 

I 63 

46 

95 

79 

Mar 

28 

13 

60 

16 

93 

80 

25 

13 1 

58 

47 

33 

12 

66 

46 

; '53 98* 

79 

31 

13 

64* 

47 

96 

80 

Mar 

29 

14 j 

61 

47 

j 94 

81 

26 

14 | 

59 

48 

34 

13 

67 

47 

99 

80 

32 

14 

... 


!(7) 97 

81 

Mar 



62* 

48 

95 

83 

27 

15 

•66 60* 

49 

1 35 

14 

68 

48 ; 

7 00 

81 

33 

15 

66 

48 

93 

82 

Feb 

30 

15 

63 

49 

96 

83 

28 

16 

61 

50 

36 

15 

•52 69* 

49 

01 

82 

34 

16 

66 

49 ! 

99 

83 

Feb 

SI 

16 

64 

50 i 

97 

84 

29 

17 ; 

62 

51 

37 

16 



02 

83 

... 

... j 

67 

50 

8 00 

84 

Feb 

32 

17 ; 

65 

51 i 

... 

... 

30 

IS 

... 

... 

38 

17 

70 

50 

03 

84 

35* 

17 

|(6)68 

51 

01 

85 

Jan 

33* 

18 

66 

52 

98 

85 

•64 31* 

19 

63 

52 

39 

18 

71 

51 j 

04 

85 

36 

18 

69 

52 

02 

86 

Jan 

34 

19 

67 

53 

99 

86 

32 

20 

64 

53 

j 51 40 

19 

72 

52 

05* 

86 

37 

19 ! 

70 

53 

... 

... 

Jan 

35 

20 j 

68 

54 

9 00 

87 

33 

21 j 

65 

54 
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59 

59 

60 

61 

62 

63 

64 

65 

66 

68 

69 
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71 
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78 

79 

80 
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82 

83 

84 

85 

86 

87 

88 
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TABLE XY.—(See Explanation on page 197.) 

Correspondence of Hijra (Muhammadan) and A.D. Years, A.D. 965 to A.D. 1323. 


AD H 


90 

10 00 

01 

02 


90 

91 


92 

93 


03 

04 

05 


94 

95 

96 


07* 98 
08 99 


11 02 


12 

13 

14 


05 


16 07 


17 08 

‘67 18* 09 
19 


10 


20 

21 

22 


11 


13 


23 

24 

25 


14 

15 

16 


26* 17 


28 


(15)30 21 


AD. H. 1 

AD H i 

AD. H. 

A.D. H. 

| 

AD H 

AD 

H. 

AD. H. 

a d. h. 

10 30 4 22 

31 23 

32 24 

10 63 4 

64 

65* 

56 

57 

ss; 

10 95 4 S9 

96 90 

97 91 

1128 5 23 

29 24 

30 25 

Dec 

Dec 

Dec 

11 60 5 56 ; 

61 57 ! 

62 58 : 

11 93 5 90 

94 91 

95 92 

12 26 6 24 

27 25 

12 58 657 

59 58 0 

60 59 

33 

34 

35 

25 

26 
27 

66 

67 

59 

60 

98 

99 

1100 

92 

93 

94 

31 

32 

33 

26 

27 

28 

Nov 

Nov 

Nov 

‘72 03* 

64 

65 

59 ; 

60 
61 ! 

96 

97 

98 

93 

94 | 

95 i 

28 

29* 

30 

26 

27 

28 

61 

(23)62 

63 

60 

61 

36* 

37 

38 

2S 

29 

30 

68 

69 

70 

61 

62 

63 

01 

02 

03 

95 

36 

97 

‘72 34* 
35 

29 

30 

Oct 

Oct 

Oct 

66 

67 

68 

62 ! 

63 : 

64 j 

99 

12 CO* 
01 

96 S 

97 1 

98 

31 

(22)33 

29 

30 

31 

64 

65 

66 

63 

64 

65 

i 39 

40 

... 

31 

32 

71 

72 

73 

64 

65 

66 

04 98 

•72 05* 99 

06 500 

36 

37 

38 

31 

32 

33 

Sep 

Sep 

Sep 

69 

70 
71* 

65 ; 

66 i 

67 

02 

03 

99 

6 00 

34 

35 

36 

32 

33 

34 

67 

68 

66 

67 
... j 

41 

42 

43 

33 

34 

35 

74 

75 

‘70 76* 

67 

68 
69 

07 

08 
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TABLE XY. — (See Explanation on page 197.) 
orrespondence of Hijra (Muhammadan) and A.D. Years, A.D. 1323 to A.D. 1681. 
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TABLE XY.—(See Explanation on page 197.) 
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<f ABLE XV.—Explanation. 

Correspondence of Hijra (Muhammadan) and A.D Years, A,D. 622 to A.D. 2000 




1. This table shows the A.D. year ami month when each Hijra year begins. 

2, Hijra years are divided into cycles of 30 each, tfron, 622 A.D. to 2000 A.D. .hero ere 48 tuck cycles the fi.»t cycle 
beiug an incomplete one of 29 years. The cycle# are indicated by the figures lictweou brackets. 

3 The actual date of the A.D. month , narkin, the oom.nencemeut of each Hijra year can be obtained from Table X by 
addin, 1.2 or 3 -lays, acceding to the following ndes, to the date of mean new-moon shown ... that table. 

(„) Subject to the exceptions noted in Rule (a) below, 2 days are to be added to the .late of mean new-moon when .he 
fraction of day shown in Table X against the mean new-moon does not exceed the decimal figure pnnled ... Wain, under each cycle 

this table. When this figure is exceeded, add 3 days. o „ 

(4) The figure printed in italic may be called the ‘argument, of the crescent and the quantity be addeti o 

the date of Lean new-.aoo.., whether 1. 2 or 3 days, may be called the ‘equation of .he = V. 

' years of the 30ih cycle, the dab* of commencement 

of the corresponding Hijra yea.s aw ascertained as follows from th.s Table and 'lab.e X 


A.l). 

year. 

Month. 

Dcvy and fraction 
of day. 

1480 

March 

11*39 

1481 

February 

2876 

1482 

February 

1813 

I486 

February 

7-50 

1184 

January 

27*86 


l vv«.- - — 

year. of Hijia year. 


885 

886 

887 

888 
888 


18th March 
2nd March 
20th February 
9th February 
89th January 


A.D. 

year. 

1185 

I486 

1486 

1487 
U88 


Month. 

January 

January 

December 

December 

December 


Day and fraction Hijra Com monomem 
of day. year, of Hijra year. 

16*88 890 18th January 

o*60 891 7tU January 

25-96 892 88th December 

15*32 898 17;li December 

8*70 894 6th Doewnl>er 


‘h j;;: n o t . 0 ,, X oe C oea: q-Ht. 

hTlLriLuloycle' ldLyhl to be addwl only when the traction of day of mean new moon is-U- />, m the year A«3, rvhen new 

moon M « May 12 00 The oones^uling Hij* year 1249, therefore, commenced on 20th May 1,33. In .41 other year, o tins cycle 

renumber of dL to be added.. . .an new moon in onto, to got the commencement of Hfct* year « 2. S.m.larly m 1M.2, moan 

LeL-.nl. fell on June 270! and .be Kijra year 1279 commenced on 28th Juno. ... A.D. 1JT8, the Hq» year w.U com,nonce on 
Duo. 1 , because new-moon wiil faU on Nov. 30 06, and -06. is the argument ol the crescent for that cycle. 

, ,y U 2lul 5< h 8tb 10 th 13th, 15th, 111th, 21st, 24th, 27th and 20ih yean, in each cycle are leap years according to Hie 
Present table that is they will’be found to contain 365 -lays instead of 354. in certain countries, however, the 7th, 18 th and 26.1. 
years of each cycle Je reckoned as leap years instead of the 3th, 19th and 27th. Under the former reckoning, the 8th, 10th and 27. h 
Cears following as they do. certain leap years, would begin 1 day later than they do according to (he present table. .For the 
'convenience of reference the 8th, 10th and 27th yea.s of each cycle are marked by an asterisk. The reader will understand that the 
date of commencement of such Hijra years, as determined by the rules above laid down, is liable to bo increased by 1 day in those 
'countries where the 7th, 18th and 26th yea.s of each cycle are regarded as leap years. 

TABLE XVI. 

,j y\pr >" V. ) ■ ' ’ ' s 

Modern Equations for Lunar Inequalities. 

A.- Equation for Lunar Variation. 


Tithis 

1 24° 

2 48° 

3 72° 

4 06° 

6 120 ° 

6 1H° 

7 168° 

8 102 ° 


(C s 


s Long.) 



Eqn. 


2 X 

((v- 

-0’* 

Long.) 



Dcjn. 

a. 

g- 

P- 

d. 

g* 

P- 

g* 

P- 

Tithis. 

d. 

g* 

P- 

a. 

g- 

P- 

g- 

P* 


50 

13 

29 

23 

30 

—1 

11 

9 

210° 

16 

31 

58 

44 

6 

15 

+ 1 

43 

jj 

40 

26 

31 

13 

43 

•—2 

11 

10 

240^ 

18 

28 

11 

45 

65 

28 


32 

5 

30 

39 

33 

3 

56 

•—2 

47 

11 

264° 

20 

12 

24 

47 

45 

41 

+2 

55 

7 

20 

62 

34 

64 

9 

—8 

55 

12 

288° 

22 

2 

37 

49 

85 

54 

4-2 

47 

a 


5 

36 

44 

23 

—2 

32 

13 

812° 

23 

52 

50 

61 

26 

7 

4-2 

n 

J 

m 


19 

38 

34 

36 

—1 

43 

14 

336° 

25 

43 

3 

63 

16 

20 

4-1 

11 

18 

51 

32 

40 

24 

49 

—0 

37 

15 

360° 

27 

33 

17 

55 

6 

33 

4-0 

0 

14 

41 

45 

42 

16 

2 

+0 

37 
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B. 


TABLE XYI.—Modern Equatioj 

C Anomaly in day*, gh&tik&s and palas and corresponding Equation 




Otfh 12 3 5 5 

0 bays of Anora.^r ' 

g-P- g.p. g.p. g.p. g.p. g.p, 

8,80 17, 0 25,34 34, 8 42,43 

8,39 17,13 25,43 34,17 42,52 

8,48 17,18 25,52 34,27 43, 1 

8,57 i7,27 26, l 34,31 43,10 
9, 6 17,36 26,11 34,41 43,19 

9,11 17,46 26,20 34,50 43,29 


6 

7 

8 

9 

Eqn.lOe'b. 11 

12 

13 

14 

16 

16 

17 

18 

19 

~>- 0 

1 

i 

I 

% 1 1 

1 

1 

11 

11 

11 

a 

11 

a 

g-P- 

g-P 

g-P- 

g-P- 

"5 K-i* g-l>- 

g-P- 

g-P* 

gP- 

g-P- 

g-P 

g-p* 

g-P- 

g-p- 


0,50 9,2(j 17,56 26,29 34,59 43,38 
1,0 9,30 17,59 26,34 35,8 43,47 

1, 9 9,39 18, 8 26,43 35,17 43,52 

1,18 9,48 18,18 26,52 35,26 44, 1 

1.27 9,63 18,27 27, l 35,31 44,10 

J .32 10, 2 18,36 27,11 35,40 44,19 

1.41 10,11 18,45 27,20 35,49 44,28 

1.50 10,20 18,50 27,29 35,69 14,33 

2, 0 10,29 18,59 27,38 36, 8 44,42 

2, 9 10,38 19, 8 27,47 36,17 44,51 

2.13 10,48 19,17 27,52 36,26 45, 0 

2.22 10,57 19,26 28, 1 36,35 45,10 
2,32 11, 0 19,36 28,10 36,44 45,19 

2.41 11,10 19,45 28,19 36,49 45,28 

2.50 11,^0 19,54 28,24 36,56 45,37 

2.59 11,29 20, 3 26.33 37, 7 45,46 

3, 8 11,38 20, 8 28,42 37,17 45,51 

3.17 11,48 20,17 28,51 37,26 46, 0 

3.27 11,52 20,26 29, l 37.,35 46, 9 

3.31 12, 1 20,30 29,10 37,44 46,19 

3.40 12,10 20,45 29.19 37,53 46,28 

3.50 12,20 20,54 29,28 38, 2 46,37 

3.59 12,29 21, 3 29,37 38, 7 46,46 

4, 3 12,38 21.12 29,42 38,16 46,65 

4.13 12,47 21,21 29,51 38,26 47, 4 

4.22 12,66 21,26 30, 0 33,34 47, 9 

4.31 13, 1 21,35 30, 9 38,39 47,18 
4,-iO 13.10 21,44 30,19 38,49 47,27 

4.49 13,19 21,63 30,23 38,58 47,37 

4.59 13,28 21,58 30,32 39, 7 47,46 

6, 8 13,38 22, 7 30,41 39,16 47,55 

5.17 1 3,4 2 22,16 30,51 39,25 48, 4 

5.22 13,51 22,26 31, 0 39,34 48,13 

5.31 14, 0 22,35 31, 9 39,44 48,22 

6.40 14,10 22,44 31,19 39,53 43,27 

6.49 14,19 22,53 31,28 39,57 48,36 

5,58 14,28 23, 2 31,37 40, 7 48,45 
6, 3 14,37 23,11 31,41 40,16 48,55 
6,12 14,40 23,16 31,61 40,25 49, 4 

6,21 14,50 23,26 32, 0 40,34 49,13 


51,22 0,10 8,63 17,41 
61,31 0,14 8,58 17,15 

51.40 0,23 9,7 17,55 

51.46 0,33 9,16 18, 4 
51,64 0,42 9,25 18,14 
62, 7 0,51 9,35 18,23 

52.17 1, 0 9,44 18,32 
52,21 1, 9 9,53 18,41 

52.30 1,19 9,68 18,50 

52.40 1,28 10, 7 18,69 

62.49 1,37 10,16 19. 9 

52,68 1,46 10,25 19,13 

53, 7 1,55 10,34 19,28 

53.17 2, 5 10,43 19,31 

53.25 2, 9 10,53 19,46 
53,36 2,18 11, 2 19,54 

53,39 2,28 11,11 19,59 

53.49 2,87 11,20 20, 8 
53,58 2,46 11,29 20,18 

54, 7 2,55 11,38 20,27 
54,16 3, 4 11,48 20,36 

54.26 3,13 11,57 20,45 
54,35 3,23 12, 1 20,54 
54,44 3,27 12,11 21, 4 
54.53 3,36 12,20 21,13 
56, 2 3,45 12,29 21,17 

55.11 3,59 12,38 21,26 

65.20 4, 8 12,48 21,36 

55.30 4,13 12,57 21,49 
55,34 4,22 13, 6 21,54 
65,43 4,31 13,15 22, 3 

55.52 4,41 13,20 22,12 

56, 2 4,50 13,29 22,21 

56.11 4,59 13,43 22,31 

56.20 5, 8 13,52 22,40 
66,29 6,18 13,56 22,49 

56.38 5,27 14, 6 22,58 
66,48 5,31 14,15 23, 8 

66.52 5,40 14,24 23,12 

57, 2 6,50 14,33 23,21 
67,10 5,59 14,4 2 23,30 

57.20 6, 8 14,51 23,39 
57,33 6,17 15, 1 23,54 

57.38 6,26 15,10 23,68 

67.47 6,35 16,14 24, 7 
57,57 6,45 15,24 24,16 


0 26,39 36.36 44,52 54,12 3,32 13,16 23, 8 33, 5 43,25 54, 3 

1 26,43 35,46 45, 1 54,17 3,46 13,25 23,13 33,14 43,34 64,13 

2 26,52 35,54 45, 5 54,26 3,55 13,34 23,26 33,28 43,43 54,22 

3 27, 1 36, 4 45,15 54,40 4, 4 18,48 23,36 33,37 43,62 54,36 

4 27,15 36,13 45,28 54,49 4,13 13,52 23,46 33,40 44, 6 54,45 

5 27,20 36,22 46,38 54,53 4,23 14, 1 23,54 33,55 4 4,15 54,64 

6 27,29 36,81 45,47 55, 2 4,32 11,15 24, 3 34, 1 44,29 55, 8 

7 27,33 36,40 45.52 55,16 4,46 14,20 24,17 34,19 44,34 66,17 

8 27,43 36,49 46,5 55,25 4,50 14,29 24,26 34.23 44,4 7 65,30 

9 28, 1 36,59 46,14 55,35 5, 0 14,13 24,35 34,37 44,57 55,40 

10 26, 6 37,8 46,24 55,44 5,13 14,52 24,4 9 84,46 45,10 56,52 

11 28,15 37,17 46,33 56,53 5,23 U,56 24,64 35, 0 45,15 56,3 

12 28,24 37.26 46,42 66, 2 6,32 15,10 25, 3 35, 9 46,l'9 50,12 

13 28,33 37,35 46,51 56,11 5,41 15,10 25,16 35,14 45,38 56,26 

14 28,43 37,44 47, 0 66,20 6,50 15,29 25,21 35,27 45,52 56,36 

16 28,52 37,54 47, 9 66,30 5,59 16,38 25,85 85,32 46, 1 56,44 

16 29, 1 38. 3 47,19 56.39 6, 8 15,47 25,44 35 46 46,10 56,68 

17 29,10 38,12 47,28 56,48 6,18 15,56 25.53 35,50 46,20 57,7 

18 29,19 38.21 47.37 56,57 6,27 16, 6 26, 7 36, 4 46,33 67,21 

19 29/29 38,80 47,16 57,7 6,36 16,19 26,11 36.13 46,42 57,30 

20 29,38 38,39 47.55 57,16 6,50 10,24 26,26 36,27 46,52 57,39 


21 

22 

23 

24 

25 


29,47 38,49 48, 6 
29,56 88.68 48,14 
30, 5 39, 7 48,23 
30,14 39.16 48,32 
30,24 39/26 18,41 


26 30,33 39,30 48,50 

27 30,42 39,39 49, 0 

28 30,47 39,53 49,14 

29 30,56 40, 2 49,18 

30 31, 5 40,12 49,27 


31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 


31,14 40,16 49,36 
31,23 40,25 49,50 
<31,33 40,39 49,59 
31,42 40,48 60, 1 
31,51 40,53 50,13 


57,26 
67,34 
57,43 
57,52 
68, 2 

58,11 

58,25 

58.29 
68,88 
58,47 

69, 1 
59, 6 
59,15 

59.29 
59,38 


6,59 16,38 26,35 36,36 47, l 57,53 

7, 8 16,47 26,44 36,45 47,15 58, 7 

7.17 16,56 26,53 36,54 47,24 68,11 

7.26 17, 5 27, 2 37, « 47,37 58,26 
7,36 17,14 27,16 37,17 47,42 58,34 

7.45 17,23 27,25 37/27 47,56 58,48 
7,64 17,33 27,34 37,36 48, 5 59, 2 

8, 3 17,46 27,44 37,50 48,19 59, 6 

8.17 17,61 27,53 37,58 48,23 59,20 

8.26 18, 5 28, 6*38,13 48,37 59,29 

8,35 18,14 28,16 38,17 48,47 59,43 

8.45 18,23 28.25 38,31 49, 0 69,53 
8,54 18,37 28,34 38,40 49, 9 3 0, 2 

9, 3 18,41 28,43 38,54 49,19 0,15 

9,12 18,56 28,57 38,59 49,28 0,29 


32, 0 41. 2 50,27 59,47 
32, 5 U,ll 60,36 59,52 
32,19 41,20 50,41 2 0, 5 
32,28 41,34 50,60 0,15 

32,37 41,89 51. 4 0,24 


9,21 19, 4 29, G 39,12 49,42 
9,30 19,14 29,15 39,22 49,51 
9,44 19,23 29,24 89,35 50, 0 
9,63 19,32 29,34 39,44 50, 9 

9,58 19,40 29,47 39,64 60,23 


32,41 41.48 51,13 
32,51 41.57 51,22 
33, 4 42 11 51,31 
33,14 42,15 51.40 
33,23 42.24 51.50 


6,30 15, 0 23,34 32, 9 40,43 49,22 58, 6 6,49 16,38 24,26 46 33,27 42,34 51,59 

6,40 16, 9 28,4*1 32,18 40,52 49,32 58,15 6,58 15,46 24,35 47 33,36 42.43 52. 8 

6,49 16,18 23,53 32,27 41, 2 49,41 58,24 7,12 15,56 24,44 48 33,46 42,52 52,17 
6,58 15,28 24, 2 32,30 41,11 49,45 68,33 7,21 16, 0 24,63 49 33.69 43, 2 52,26 

7, 7 16,32 24,11 32,40 41,15 49,54 58,43 7,26 16, 9 25, 2 50 34, 4 43,11 62,35 


7,16 15,41 24,21 32.66 41,24 50, 4 

7,21 16,51 24,30 32,69 41,34 60,13 
7,30 16, 0 24,34 33. 9 41,43 50,22 
7,M9 16, 9 24,43 33,18 41,52 50,31 
7,48 16,18 24,53 33,27 42, 1 60,40 


68,52 7,35 16,19 25,11 61 
58,66 7,44 16,28 26,16 62 
59, 5 7,63 16,37 25,25 63 
59,15 8, 3 16,46 25,34 64 
69.19 8,12 16,56 25,44 65 


34,13 43,20 52,45 
34,22 43,34 52,54 
34,32 43,43 63, 3 
84,4G 43,52 53.12 
34,50 44, 1 63,21 


7,63 16,28 25, 2 33,81 42,10 50,50 69,33 8,21 17, 6 26,53 66 34,69 44,10 63.30 

8, 2 16,37 25,11 33,41 42,20 50,59 59,42 8,30 17,14 26, 7 67 35, 9 44.24 53,40 

8,11 16,46 25,16 33,50 42,29 51, 3 59*61 8,39 17,18 26,16 68 36.18 44/29 53,49 

8,20 16,60 25,25 33,69 42,34 61,12 1 0,0 8,44 17,28 26,29 69 35,27 44,38 68,68 


0,33 10,12 19,65 29,52 40, 3 50,32 
0,42 10/21 20, 4 80, 6 40,17 50,46 
0,52 10,30 20,13 30,16 40,26 50,50 
1, 0 13,39 20/23 30,24 40,35 51, 4 
1,15 10,48 20,36 30,38 40,41 54,13 

1.19 10,58 20,46 80,43 40,58 61/27 

1.23 11,11 20,55 30,56 41. 7 51,36 
1,38 11,21 21, 4 31, 6 41,21 51,50 

1,51 11,25 21,13 31,15 41,25 61,59 
1,56 11,39 21,27 31,24 41,39 52,13 

2,10 11,48 21.36 31,33 41,49 52,22 

2.19 11,57 21,45 31,47 42, 2 52,32 

2,28 12, 7 21,54 31,56 42, 7 52,45 
2,37 12,16 22, 4 32, 5 42,21 52,54 
2,46 12,25 22,17 32,14 42,30 53, 8 

2.55 12,34 22,22 32/24 42,44 63,17 
3, 5 12,48 22,36 82,37 42,53 53,27 

3,18 12,53 22,45 32,47 43, 2 53,40 

3.23 13, 2 22,54 32,60 43,11 53,50 


0,38 

0,48 

0,57 

MO 

1.24 

J,29 

1,43 

1.56 
2 , 6 

2.19 

2.24 
2.38 
2,51 

3, 1 
3,10 

3.19 

3,33 

3,46 

3.56 

4, 5 

4.19 
4,28 
4,42 
4,61 



in ghatikas and pal as 

BH 

(f-p- g-p- 


22 

23 

24 Eqn. 

25gh. 26 

27 

28 

29 

30 

111 

111 

Ill 

i 

IV IV 

IV 

IV 

V 

V 

tf-P. 

K-P* 

ff‘P* 

*3 

Cm 

g.p. y.p. 

g*P. 

ff-P. 

g*P- 

fW.>. 


5, 0 16,24 2B.11 40.S2 63,46 
5,14 16,33 28,21 40,49 68,59 
6,23 16,47 88,34 41, 8 54, 8 
6,37 16,56 28,48 41.17 64.22 
6,46 17,10 29, 1 41,26 54,36 
5,54 17,24 29,11 41,40 54,54 

6, 9 17,38 29.25 41.49 56, 8 
6,18 17,42 29,39 42, 3 65,17 
6,27 17,56 29,52 42,12 65,81 
6,41 18,10 80, 2 42,26 65,45 
6,60 18,19.30,11 42,40 58,58 

7, 4 18,28 30.25 42,54 56.12 
7,13 18,41 30,38 13, 7 56,26 

7.22 18,66 80.52 43,16 66.40 
7,36 19,10 31, 2 43,30 66,54 

7.45 19,19 81,15 48,44 57, 8 

7.59 19,28 31.29 43,53 67,17 

8, 8 19,42 31.43 44. 7 07,30 

8.22 19,56 31,56 44,20 67,44 
> 3,86 20, 6 32. 7 44,34 67,55 

8.16 20,14 32,19 44,48 58, 4 

8.59 20,28 82.33 45, 2 68,25 

9, 8 20.41 32,47 45,16 68,39 

9.17 20.51 32,66 46,29 58,53 
9,26 21, 0 33.10 45,44 59, 7 
9,40 21,14 38 Is) 46,57 69,16 

9.45 31,28 33,33 46, 6 69,34 
9,58 21,36 33,47 4 6,20 59,48 

10.12 21.4 6 33.56 46,34 * 0, 2 

10,26 21.59 34.10 46,52 0,11 

10,36 22,13 34,24 17, 6 0,25 

.10,44 22.27 34,37 47,15 0,89 

10,68 22,36 34,47 47,29 0,57 

11.12 22,46 36, 0 47,42 1, 6 

11.21 22,59 35,14 47,56 1.20 

11.30 23,13 35,28 48, 6 1.34 

11.44 23,22 35.42 48,24 1,52 

11,6 8 23,91 36,51 48,37 2, 6 

12, 7 23,45 36, 0 48,51 2,20 

12.21 23,69 36,14 49, 5 2,33 

12.30 24, 8 36,27 49,15 2,62 

• 

12.44 24,22 36,37 49,28 3, 6 

12.53 24,31 36,50 49,12 3,20 

13, 7 24,46 37, 4 50, 0 3,38 

18,16 24,54 37,17 50,10 3,47 

13.30 25, 8 37,32 50,23 4, 6 

13,89 25,17 37,41 60,3 7 4.19 

13.53 26.30 37,66 50,61 4,28 

H, 6 25.10 38, 9 61, 6 4,47 

I 14,16 25,54 38,22 51,14 6, 0 

. M,39 26, 8 38,3 2 51,32 6,19 

14.38 26.17 38,45 51,45 5,29 

14.53 20,26 38,54 52, 0 5,42 

15, 3 26.40 30, 8 52, 9 6, 0 

15,15 26,53 39,22 52,23 0,1$ 

15,29 27, 7 39,31 52,36 6,25 

15.38 27,16 39,45 52,51 6,41 

15,52 27,80 39,59 58, 9 6,55 

16, 1 27,44 40,12 53,18 7,15 

16,U 27,58 40,22 53,32 7,28 


0 7,45 22,41 39,13 

1 7,55 23, 0 39,32 

2 8, 9 23,18 39,45 

3 8,27 23,32 10. 4 

4 8,41 23,46 40,23 

5 8,50 24,4 4 0,45 

6 9, 8 24,18 41. 4 

7 9,22 24.36 41.17 

8 9.40 24,50 41,SC 

9 9.64 25,4 41,59 

10 10, 8 26,22 42,17 

1 1 10,22 25,40 42,31 

12 10,36 25,59 42.49 

13 10,54 26, 8 43, 7 

14 11, 3 26,26 43.20 
16 11,22 26.45 43,44 

16 11.85 27, 3 43.58 

17 1U9 27.12 44.17 

18 12. 8 27,31 44.35 

19 12,17 27,49 44,58 

20 12,35 28. 7 45,12 

21 12,49 2S.21 45,30 

22 13. 3 28,35 45,48 

23 13.16 28,53 46, 7 

24 13,30 29, 7 46,30 

25 13,48 29,25 46,39 

28 14, 2 29,39 47, 2 

27 14,16 29,57 47.20 

28 14,30 30.a 47,38 

29 14,43 30,30 47,52 

30 15, 1 80,48 48,10 

31 15,16 30,57 48,29 

32 15,25 31,16 48,52 

33 15,13 31,34 49,10 

34 15,57 31.53 49.24 

35 16,16 32, 2 49,42 

36 16,29 32,20 50, 1 

37 16,38 32.38 50,19 

38 16,57 32,57 50.33 

39 17,11 33,15 50,51 

40 17,29 33,24 51.14 

41 17,38 33,43 51.33 

42 17,52 34, 1 51.51 

43 18,10 34,15 52. 9 
41 18,20 34,29 52,23 

45 18,42 34,47 52,46 

46 18,56 35, 1 53, 9 

47 19,10 36,19 53,23 

48 19,28 35,83 53,41 

49 19,47 35,51 64, 4 
60 20, 1 36, 9 54,27 


57,45 19,38 
57,58 20, 1 

58.21 20/29 
58,4+ 20,51 
59, 3 21,14 

59.21 21,38 

59,44 22, 6 
5 0, 3 22,28 
0.25 22,51 
0,48 23,19 
1, 2 23,41 

1.25 24, 9 

1.48 24,37 
2.11 24,65 

2.25 25,18 

2.48 25,45 


3,11 26,13 
3,34 26,41 
3,52 27,13 
4,10 27,40 6 0,35 
4,33 28,12 1, 8 


4.52 28,35 
5.15 29, 7 
5,28 29,40 
5,51 30,12 

6.14 30,44 

6.37 31, 7 

7, 0 81,34 

7.14 32, 7 

7.37 32,39 

8, 0 33,U 

8,23 33,29 
8,42 34, 2 

9, 9 34,34 
9,32 35, fi 
9,59 35,20 

10.18 35,56 
10,32 86,20 
HO, 53 37, 1 

11.18 37,33 
11,36 37,56 

11,59 88,28 
12,22 39, 0 

12.49 39,82 
13,12 39,50 
13,40 40,23 

13,58 40,55 
14,21 41.27 

14.49 41,59 
15,16 42.17 
15,35 42,50 


6 1 20,19 36,28 54,45 15,58 43,22 34,25 

62 20,33 36,51 51,59 .16,25 43,54 85,11 

63 20,51 37, 5 65,18 16,53 44,26 36, 6 

64 21, 9 37,23 55,36 17,20 44.49 40,32 

56 21,19 37,42 65,59 17,39 45,30 45, 0 

56 21,37 38, 0 56,13 18,/ 16,12 50, 0 

57 21,65 38,19 66,36 18.' 46,63 53,19 

68 22,14 38,32 56.59 18.52 47,20 

59 22,23 38,55 57,22 19,11 47,57 .. 


199 

G — Eqn., for eYCction in gfh., and pala?^ 

^ A reunion t:2 *((£ V0’s Longitude)- - if h Ano;nal\3 

Sqn. Oefh 1 2 3 4 5 6 


48,39 

49,20 

49,48 

50.29 

51,10 

51,47 

52/28 

52,56 

53,37 

54,18 

55, 0 

56,23 

56. 4 
56,46 
57,27 
58, 8 


68,36 

69,17 

59,54 


1.39 

2.39 
3,34 
•1,29 
6,11 

6 , 6 

7, 1 
7,56 
8,37 
9,32 

10,32 

11.27 

12.27 
13, 8 
M. 4 

14,59 

16,54 

16,35 

17,30 

18,21 

18.53 
21. 1 
22 , 6 
23,37 
25, 9 

26,46 

27,50 

29.27 
31, 7 

32.53 


0 Pays I 


* ?-P« £.p. 


?.p. 


II 

tf-P- 


IT III 

fr.p. g.p. 


V 

g-P- 


0 0. 0 

40,11 

20,69 4, 9 

51,23 

46, 2 5 0 # 21 

1 0,41 

40,39 

21,45 5, 0 

52,13 

47,11 

2. 6 

2 1,9 

41,24 

22,31 5,36 

62,59 

48,15 

3,15 

3 1,55 

42, 6 

23,17 6,22 

53,60 

49.19 

4.50 

4 2,86 

42,5? 

23,44 7, 8 

54,45 

50, 5 

6,42 

5 3,17 

43,19 

24.90 7,f>9 

55,26 

51,14 

8,23 

6 4, 4 

44, 5 

25,10 8,49 

56,59 

52,23 

9,59 

7 4,31 

•14,47 

26, 7 9,21 

57,12 

53,27 

11,81 

8 6,17 

45,32 

26,24 10, 7 

58, 7 

54,13 

13,40 

9 5,58 

46,14 

27.16 10,68 

59, 0 

55,22 

15,49 

10 6,40 

46,42 

27,42 11.48 

59.43 

56,31 

17,53 

11 7, 7 

47,27 

29,17 12,25 3 0,39 

57,39 

19,14 

12 7,53 

48, 9 

29,33 13,11 

1,34 

58,49 

21.14 

13 8,39 

48,54 

30, 1 13,57 

2,29 

59,34 

23 19 

14 9,20 

49.22 

30,47 1 1,4 7 

3, 9 4 1, 6 

26,18 

15 10, 2 

50, 8 

31,33 16,33 

4, 1 

1/7 

27,13 

16 10,29 

50,50 

52,19 16,10 

4,56 

3,10 

28,49 

17 11.15 

51,40 

32.51 10,56 

5,51 

3,56 

31.16 

18 11.56 

52,17 

38,37 17,47 

6.51 

5,16 

33,48 

19 12,42 

52,44 

34,23 18. I 

. 7,3 2 

6,28 

30,10 

20 13, 5 

53,30 

35, 9 19,14 

8,22 

7,42 

87.51 

21 13,51 

54,16 

35,54 20, 0 

9,27 

8,55 

40,18 

22 14,87 

55, 2 

36,27 20,50 

10,18 

9.45 

42,50 

23 15,18 

55,29 

37,13 21,41 

*0,58 

10,59 

41,26 

24 16, 4 

56,15 

37,69 22,31 

11.63 

12,12 

50,14 

25 16,27 

56,57 

38,44 23, 8 

12,53 

13,26 

50,47 

26 17,13 

67,43 

39,18 23,54 

13,53 

14,16 

53,55 

27 17,59 

68,29 

40, 2 24,44 

14,52 

15,30 

57, 4 

28 18,45 

58,52 

40,49 26,39 

15,34 

16,43 6 0,1? 

29 19,13 

59,38 

41,34 26.16 

10,29 

18,20 

1,39 

30 10,58 i 0,23 

42,21 27, 2 

17,29 

19,15 

7, l 

31 20, 4 

1, 9 

42,52 27.53 

18,29 

20,10 

11,30 

32 21,26 

1,37 

43,20 28,44 

19,10 

21.33 

16,13 

33 22, 8 

2,23 

44,24 29 34 

20. 5 

22,55 

18,53 

34 22,35 

3. 4 

45,10 30 10 

21, 5 

24.18 

26,32 

36 23,20 

3,45 

45,42 30,57 

22, 4 

25, 8 

36, 6 

36 24, 3 

4,82 

46.28 31.47 

23, 4 

26,31 

53,19 

37 24.43 

4,59 

47.14 32,37 

23,42 

27.5+ 

... 

38 25,11 

6,45 

48,41 33,14 

24.41 

29.16 

... 

39 25,57 

6,31 

48,50 34, 6 

25,40 

30.39 

... 

40 26,43 

7,13 

49,23 35, 0 

26,40 

31,34 

... 

41 27,24 

7,40 

50. 9 35,46 

27,26 

31,57 

,, 

42 28. 6 

8,26 

60,56 36,41 

28,21 

3 4,20 

... 

43 28,32 

8,53 

51,45 37,18 

29,26 

35,33 

... 

44 29,19 

9,68 

52,17 38. 8 

30,80 

36,33 

... 

46 30, 0 

10,43 

63, 3 39, 4 

31,34 

38, 5 

•*« 

46 30,46 

11,12 

63,49 39,58 

32,16 

39,36 

... 

47 31,1 + 

a,67 

64,30 40,35 

33.15 

41, 9 

... 

48 32, 0 

12,43 

65,26 41,21 

34.19 

43,40 

... 

49 32,41 

13,29 

66,58 42,16 

35,23 

43,40 

... 

60 33,22 

13,67 

50,44 43, 7 

36, 9 

45,12 

... 

61 34, 9 

14,42 

67,30 44, 1 

37, 9 

46,44 


62 34,27 

15,28 

58,15 44,88 

38, 9 

•48,52 


53 35,17 

16,14 

58,48 45,30 

39 13 

49,15 

... 

54 36, 3 

17, 0 

69, 2 46.26 

•10,17 

50.47 

... 

56 36,49 

17,28 2 0,33 4 7,15 

41, 3 

52,46 

... 

56 37,12 

18.14 

1,14 47,56 

42, 3 

53,65 


67 37,59 

18,69 

2, 1 43,46 

43. 3 

55,41 

... 

58 38,44 

19,46 

2,37 49,37 

43,53 

50.59 

... 

59 39,80 

20,13 

3,23 60,32 

41,58 

58,35 














TABLE XYII.—MARB 

Data for calculating Latitude and geocentric Longitude of Mars from B.C 1 to A.D. 2DO0. 

Mars’ mean motion for Centuries. 

A.D. 


1 B C. 
100 A D. 
aoo 
300 
400 

500 

600 

700 

800 

©00 


Kaliyng&« 

Mean long, 
at commence¬ 
ment of Solar 
Year. 

Longi¬ 
tude of 
apsis. 

Longi¬ 
tude of 
node. 


Deg. 

Deg. 

Deg. 

3101 K.Y. 
3201 

3301 

3101 

3501 

254-7442 

315-2712 

15*7982 

76*3352 

136*8522 

130*0274 
130 0291 
1300308 
130*0325 
1300342 

40*0866 

40*0848 

40*0830 

40-0813 

40-0795 

3601 

3701 

3801 

3001 

4001 

197-3793 

257*9068 

318*4333 

38*9603 

79*4873 

130*0359 

130*0376 

130-0393 

130*0410 

180-0427 

40-0777 

40-0759 

400741 

40-0723 

40*0706 


1000 A.D. 
1100 
1?,Q0 
1300 
1400 

1500 
1600 
1700 
1800 
1900 
2000 

Mars’ mean motion for Odd Years. 


Kalivuga. 

Mean long, 
at commence¬ 
ment of Solar 
Year. 

Longi¬ 
tude of 
apsis. 

tude of 
node. 


Deg. 

Deg. 

Deg. 

4101 K.Y. 

140*0144 

130 0444 

40-OfiSP 

4201 

200*5414 

130*0461 

400(570 

4301 

261*0084 

130*0478 

IO'OBr.2 

4401 

321-5954 

130-0495 

40-0(1W 

4501 

22*1224 

130-0512 

400616 

4601 

82*6495 

130-0529 

40-0699 

4701 

143*1765 

130*0546 

400681 

4801 

203*7035 

130*0563 

40-0663 

4901 

264*2305 

13CVO580 

40-0646 

5001 

324-7575 

130*0597 

40 0527 

5101 

25*2846 

130-0614 

40-0510 


Yrs 

. Deg. 

Yvs. 

Deg. 

Yrs 

1 

191-40 

11 

805-46 

21 

2 

22-81 

12 

136-86 

22 

3 

214*22 

13 

328*27 

23 

4 

16*62 

14 

159-67 

24 

6 

237-03 

15 

361-08 

25 

6 

68-43 

16 

182*48 

26 

7 

257-84 

17 

13-89 

27 

8 

9 L 24 

18 

205-29 

2R 

9 

282-66 

19 

36-70 

29 

to 

. 114*05 

20 

22810 

30 


Days. 

. 0 

i 

2 



Degrees. 


0 


0*52 

1-05 

1 

5-24 

5-76 

6*29 

2 

10*43 

n-oo 

11*62 

3 

15-72 

16*24 

16-77 

4 

2i>96 

2148 

22*01 

5 

26-20 

26*73 

2725 

6 

31*44 

31-97 

32-49 

7 

36-68 

37-21 

37-73 

8 

41-92 

42-45 

42-97 

9 

47-16 

47-69 

48-21 

10 

52-40 

52*93 

58*45 

11 

57-64 

58-17 

58-70 

12 

62-88 

63*41 

63-93 


. Deg. 

Yrs. Deg. 

Yrs. 

Deg. 

69-51 

31 J 73-56 

41 

287-62 

26092 

32 4-97 

42 

11902 

82-32 

33 196-37 

43 

310*48 

27 373 

34 27-37 

44 

141-83 

105-13 

35 219-81 

45 

338-24 

296-54 

36 50*59 

46 

164-64 

127-94 

37 241-99 

47 

366*05 

319*35 

38 73-40 

48 

187*45 

160-76 

39 264-80 

49 

18-86 

342-16 

40 96*21 

50 

210*26 

Mars’ mean motion for Days. 

3 

4 

3 

6 


Degrees. 


i 1-57 

2*10 

2*62 

3*14 

> 6*81 

7*33 

7*86 

8-38 

i 12-05 

12*68 

13*10 

13*62 

r 17*29 

17*82 

18*34 


22-53 

23*06 

23-58 

24*11 

i 27-77 

28*30 

28*82 

29*35 

t 38-01 

33-54 

34-07 

34*59 

\ 38-26 

38*78 

38-30 

39*83 

43-49 

44 02 

44-64 

15-07 

48-73 

49-26 

4 9*78 

50*31 

, 53-97 

54*50 

55-02 

55*55 

i 59*22 

59*74 

60*26 

60-79 

61-46 

64*98 

65-50 

66-03 


Yrs 

Deg. 

Yrs 

Deg. 

Yrs. 

51 

41-67 

61 

155*72 

71 

52 

233-07 

62 

347*13 

72 

63 

64*48 

63 

178*58 

73 

64 

255*88 

64 

9*94 

74 

55 

87*29 

65 

201*34 

75 

56 

278*69 

66 

32*75 

76 

57 

110*10 

67 

224*15 

77 

68 

301*51 

68 

55*56 

78 

69 

132*91 

69 

246*96 

79 

60 

324-32 

70 

78*37 

80 


7 

8 

9 

Degrees. 


3*67 ; 

4*19 

4*72 

8*91 * 

9*43 

9*96 

14-15 

11-67 

15*19 

19*39 

19-91 

2044 

24*63 

25*15 

25-68 

29*87 

30*39 

30-92 

3511 

35-63 

3616 

40*35 

40-87 

41*10 

45*59 

46*11 

46-64 

50-83 

*51-35 

51*88 

56*07 

56-59 

57*12 

61*31 

61-84 

62*36 

66*55 

67*08 

67-60 


13 

68-12 

68 65 

6917 

69*70 

70*22 

70*74 

71*27 

71-79 

72*32 

72*84 

14 

73-86 

73-89 

74*41 


75*46 

75*98 

76*51 

7703 

77*56 

7«*08 

15 

78*60 

79*13 

79-65 

80*18 

80*70 

81*22 

81-75 

82-27 

82*80 

83-32 

16 

83-84 

84*37 

84-89 

85*42 

85*94 

86*46 

80*99 

87-51 

88-04 

88-56 

17 

8909 

89*61 

9013 

90*66 

91*88 

91*71 

9223 

92-75 

93-28 

93-80 

48 

94*38 

94*85 

95*37 

95*90 

96-42 

95*95 

97*47 

97-99 

98*52 

9904 

19 


100*09 

100*61 

101*14 

101-66 

102*19 

102-71 

103-28 

103-76 

104-28 

20 

104-81 

105-33 

100-85 

106*38 

10690 

107*43 

107-95 

108-47 

109-00 

109-52 

21 

11005 

110-57 

111*09 

U1*C2 

112*14 

112*67 

113-19 

113-71 

114*24 

114-77 

22 

115-29 

115*81 

116*33 

116*86 

117*38 

117*91 

118*43 

118-96 

119*4-3 

120-00 

23 

120-63 

121-05 

121-58 

122*10 

122-62 

123*15 

123*67 

124-20 

124*72 

125*25 

24 

125*77 

126-29 

126-82 

127*34 

127*86 

128 39 

128-91 

129-44 

129 96 

130-48 

25 

131*01 

131-53 

13206 

132*65 

133*10 

133*63 

13415 

134-68 

135*20 

135*72 

26 

136-25 

136-77 

137*140 

137*82 

138*34 

138*87 

139 39 


140*44 

140-96 

27 

141-49 

142-01 

142-54 

143-06 

143*58 

144*11 

144*63 

1I5-1C 

145*68 

146*20 

28 

146*73 

147-25 

147-78 

148*30 

148*82 

149*35 

149*87 

150-40 

150*92 

151-45 

29 

15V97 

152-49 

153-02 

153*54 

154*07 

154-59 

155*11 

165C4 

156*16 

156-69 

30 

167*21 

157-73 

158-26 

158*78 

159-31 

159*83 

160*35 

160-88 

161*40 

161 93 

31 

162*45 

162-97 

163*50 

164*02 

164*55 

165*07 

165*59 

166-12 

166*64 

167-17 

32 

167-69 

168-21 

168*74 

169*26 

169-79 

170*31 

170*83 

171-36 

171*88 

172 41 

33 

172 93 

173-46 

173-98 

174-60 

175*03 

175-55 

176*07 

176-60 

177*12 

177-65 

34 

178*17 

178*09 

179-22 

179*74 

180*27 

180*79 

181*31 

181-81 

182*36 

182-89 

35 

1 1 1 

183-94 

184*46 

184*98 

185-51 


186*66 

187-08 

187*60 

188-13 

38 

188*65 

18918 

189*70 

190*22 

190*75 

191*27 

... 

... 

... 

... 


Deg. 

Yrs. 

Deg# 

Yrs 

Deg. 

269-77 

81 

23-83 

91 

137-88 

10M8 

32 

215*23 

92 

329-29 

292-58 

83 

46*64 

93 

160-69 


84 

23304 

94 

352*09 

315*39 

85 

69-46 

96 

183-50 

146-80 

86 

260*85 

90 

14*91 

338-21 

87 

92*26 

97 

206-31 

169-61 

88 

283*66 

98 

37*72 

1-02 

89 

115*07 

99 

229*12 

192-42 

90 

806*47 

100 

60-53 

Mars’ Annual Eqn in Dag. 


+ 

4- 

— 

— 

O 

0*0 

180-0 

180*0 

3600 

1 

2*5 

179*5 

18C-5 

357*5 

2 

51 

178*9 

181*1 

354*9 

3 

7*6 

178*4 

181-6 

352-4 

4 

10-1 

177*8 

182-2 

349-9 

5 

12*7 

177*3 

182-7 

347*3 

6 

15*2 

176*8 

183*2 

344*8 

7 

17-8 

176*2 

183*8 

342-2 

8 

20*4 

175*7 

184-3 

339*6 

9 

23-0 

175*1 

184-9 

837*0 

10 

25*5 

174*5 

185-5 

334-6 

11 

28*1 

173*9 

186*1 

331*9 

12 

30*7 

173-4 

186*6 

329-3 

13 

33*3 

172*8 

187*2 

326*7 

14 

35-9 

172*2 

187-8 

324*1 

15 

38*5 

171*5 

183-5 

321*6 

16 

41*2 

170*9 

189*1 

318*8 

17 

43*9 

170*3 

189-7 

316-1 

18 

46-5 

169*6 

190-4 

313*5 

19 

492 

169-0 

191*0 

310-8 

20 

51*8 

168*3 

191-7 

308*2 

21 

54*6 

167-5 

192-5 

305*4 

22 

57*3 

166*8 

198*2 

302*7 

23 

60*2 

166-0 

194-0 

299*8 

24 

63*0 

165*3 

194-7 

297*0 

25 

65-8 

164-5 

195-5 

294*2 

26 

68*7 

163-6 

196-4 

291*3 

27 

71*6 

162-6 

197-4 

288-4 

28 

74*6 

161*7 

198-3 

285*4 

29 

77*7 

160-7 

199-3 

282*3 

30 

80*8 

159-6 

200-4 

279*2 

31 

84*0 

158-5 

201*5 

276-0 

32 

87*3 

157-3 

202-7 

272-7 

33 

90*7 

156*9 

204*1 

269-3 

34 

94*2 

154*5 

205*5 

265*8 

35 

97*9 

152-8 

207-2 

262-1 

36 

101*7 

161*0 

2090 

25$*8 

37 

106*0 

148*7 

211*3 

254*0 

38 

110*6 

146-2 

213*8 

249*4 

39 

116*1 

142*7 

217*3 

243*9 

40 

124*2 

136*5 

223*5 

235*8 

4015 

1350 

... 

226*0 

... 




TABLE XVII. — cor.td. 

Mars' Anomaly- 


^SL 


4* 

6 

•1 

2 

*3 

4 

5 

6 

*7 

8 

•9 

—• 

0 1 2 *3 4 6 6 *7 8 *9 





Degrees. 






Degrees. 

0 

0*0 

0*5 

0*9 

1*4 

1-9 

2-4 

2-9 

34 

3*9 

. 4-4 

0 

180-0 180*5 160*9 181*4 181*9 182 4 182-9 183*4 183*9184*4 

1 

4-8 

5-3 

5-8 

6-3 

6-7 

7-2 

7-7 

8-2 

8-7 

9-2 

1 

184-8 185*8 !86*8 186-3 186*7 187*2 187-7 188-2 188*7189*2 

2 

9*7 

10*2 

10-7 

112 

11*7 

12-2 

12-7 

132 

13-7 

14-2 

2 

189*7 190*2 190-7 191*2 191*7 192-2 192*7 193*2 193-7194*2 

3 

14*7 

15*2 

15*7 

16*2 

16-7 

17-3 

17-8 

18*3 

18*8 

19-4 

3 

194*7 195*2 195*7 196*2 196*7 197 3 197*8 198*3 198*8 199*4 

4 

19*9 

20*4 

20*9 

21*4 

22-0 

22-5 

23-0 

23-6 

24*1 

24-7 

4 

199-9 200 -4 200-9 201*4 202*0 202*5 203*0 203-6 204*1 204-7 

5 

25*9 

26-7 

26*3 

26-9 

27-4 

280 

28-6 

29*1 

29-7 

30-2 

5 

205*2 205*7 206*3 206*9 207-4 2080 2086 209*1 209-7 210*2 

6 

30*8 

31*4 

32*0 

32*6 

33*2 

337 

34*4 

350 

33*6 

36-2 

6 

210-8 2U-4 212*0 212*6 213-2 213-7 214*4 215*0 215*6 216*2 

7 

36-9 

37*5 

38*1 

38-7 

391 

401 

40-7 

41-4 

42*1 

42-7 

7 

216 9 217-5 218-1 218*7 219*4 220-1 220*7 221-4 222*1222*7 

8 

43*4 

44-1 

44-8 

45-5 

46-3 

470 

47*7 

48-5 

49*2 

60-0 

8 

223* 4 224*1 224*8 225-5 226*3 227 9 227*7 229*5 229-2 280-0 

9 

50-8 

61-6 

524 

53-2 

54-2 

550 

55-9 

56-3 

57-7 

68-7 

9 

230-8 231-6 232-4 283*2 234*2 235*0 235*9 236*8 237-7 288*7 

10 

597 

60-7 

61-8 

62-9 

640 

652 

66*5 

67-7 

69-2 

70-0 

10 

239-7 240*7 241*8 242*9 244*0 245*2 246*6 247*7 249-2 250*6 

11 

72-2 

74*1 

76*1 

78-4 

81-2 

85*7 





11 

352*2 254 1 256-1 258*4 261 2 266*7 . 


Maximum 

Equation 11*53 for Anomaly of 90*00. 



Maximum Equation 11*63 for Anomaly of 270-00. 

*+• 

9 

8 

7 

6 

5 

•4 

3 

2 

1 

0 

— 

9 8 7 -6 ‘5 -4 *3 2 *1 *0 


11 

10 

9 

8 

7 

6 

6 

4 

3 

2 

1 

O 


Degrees. 

. 94 2 987 101*0 1039 105*9 1078 11 

W4 110*8 112-3 113-5 1148 116-0 1171 118-2 119-3 120-3 10 

121*3 122-3 123*2 124 1 1260 1258 126*8 127*6 128*4 1292 9 

130-0 130*8 131-5 132 3 183*0 133*7 184-6 135 2 136-9 136-6 8 

137-3 137-9 138-6 139*3 1399 140*6 141*3 141*9 142*6 143*1 7 

143-8 144-4 146*0 145*6 146 3 146-8 147-4 148 0 148-6 149*2 6 

149-R 1503 160*9 151 4 152*0 152*6 153 1 153*7 154*3 164*8 5 

155-3 155-9 156-4 157*0 167*5 158*0 168-6 169 1 159*6 160*1 4 

160 6 161*2 1G 1*7 102-2 162*7 103-3 163-8 164-3 164*8 165-3 3 

165-8 106-3 166-S 167*3 167-8 168-3 168-8 169-3 169*8 1703 2 

170-8 171*3 171-8 172-3 172-8 173*3 173-7 174-2 174 7 176*2 1 

176-6 176 1 176*6 177 1 177-6 1781 178*6 179 1 179*5 1800 0 


OegToos. 

. 274-2 278-7 281*6 283*9 2&V9 287*8 

2«9-4 290 8 292-3 293*6 294*8 296 0 297 1 298*2 299*3 300*3 

801 3 302*3 303-2 304-1 305*0 805-8 806-8 8 07*6 30H-4 309*2 

310 0 310*8 31.1*5 312*3 313*0 318*7 314 5 315*2 315-9 316 6 

317-3 317-9 313*6 319-3 319 9 320 6 321*3 321*9 322-5 323*1 

323-8 824*4 325*0 325-6 326*3 326*8 327*4 328*0 328*6 829*2 

329-8 330-3 330-p 331*4 332 0 332*6 338-1 338*7 834*3 334*8 

335*3 335-9 336*4 337 0 337*5 888*0 338 6 339*1 339*6 840*1 

340-6 341 2 341-7 342-2 342-7 843*3 343*8 344*3 341*8 3453 

345*8 346-3 346*8 347*3 347*8 348-3 848-8 949-3 349*8 350*3 

850*8 361*3 361*8 852*3 352-8 363*3 353*7 354*2 354-7 865*2 

355-6 356-1 356*G 357-i 357*6 8581 358*6 359-1 359*5 360*0 


MERCURY. 

Data for calculating Latitude and geocentric Longitude of Mercury from B. C. 1 to A. D. 2000. 

Mercury’s mean motion for Centuries. 


AD. 

Kali)oga. 

Mean Jx>ng. 
at commence¬ 
ment of Solar 
Year. 

Longi¬ 
tude of 
apsis. 

Longi¬ 
tude 
of node. 

A.D. 

Mean Long. 

moTofS 

Year. 

Longi¬ 
tude of 
apsis. 

Longi¬ 
tude 
of node. 

1 B.C. 

3101 K.Y. 

Deg. 

Deg. 

Deg. 


i, * De ff* 

Dog. 

Deg. 

209-3843 

220*4118 

20*7580 

1000 A.D. 

4101 K.Y. 249-6646 

220*4425 

20*7173 

100 A.D. 

3201 

285-1023 

220*1149 

207539 

1100 

4201 325-6825 

220*4455 

20*7133 

200 

3301 

1-4203 

220*4180 

20-7499 

1200 

4301 41-6005 

220-44 <0 

20-7092 

300 

8401 

77-4383 

220*4210 

20*7458 

1300 

4401 117-6185 

220-4617 

20-7051 

400 

3501 

158-4568 

220-4241 

20-741 7 

1400 

4501 193-6365 

220-1547 

20-7011 

500 

3601 

229*4744 

220*4272 

20*7377 

1600 

4601 269-6646 

220-4578 

20-6970 

600 

3701 

305-4924 

220*4302 

20-7336 

1000 

4701 3456726 

220-4609 

20-6929 

700 

3801 

21-5104 

220-4333 

20*7295 

1700 

4801 61*6906 

220*4639 

20*6889 

800 

3901 

97-5284 

220-4363 

20-7255 

1800 

4901 137-7086 

220*4670 

20*6848 

900 

4001 

173-5464 

220-4894 

20-7214 

1900 

6001 213 7266 

220-4701 

20*6807 






2000 

6101 2897447 

220*4731 

20*6767 


Mercury’s mean motion for Odd Years. 


Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Dog. 

Yrs 

Deg. 

Yrs. 

Deg. 

Yrs 

Deg. 

Yrs. 

Deg. 

1 

54*76 

11 

242*36 

21 

69-96 

31 

257-57 

41 

85-17 

61 

272-77 

61 

100*37 

71 

287-97 

81 

115-57 

91 

303*18 

2 

109*52 

12 

297*12 

22 

124-72 

32 

312-83 

42 

18993 

52 

327-53 

62 

155-13 

72 

342*73 

82 

170*33 

92 

367*91 

3 

184*28 

13 

251*88 

23 

179-48 

33 

7-09 

43 

194-69 

53 

22*29 

63 

209-89 

73 

37-49 

83 

225 09 

93 

52*70 

4 

219*04 

14 

46*84 

24 

234-24 

34 

61-85 

44 

249-45 

54 

77 05 

64 

264*66 

74 

92-25 

84 

279 35 

94 

107*46 

6 

273-80 

15 

101*40 

26 

28900 

36 

116-61 

46 

304-21 

55 

131-81 

65 

319*41 

76 

147-01 

85 

334-61 

95 

162-22 

6 

328*66 

16 

15616 

26 

348-76 

36 

171*37 

46 

35897 

56 

186-57 

86 

1417 

76 

201-77 

86 

29-37 

96 

216*98 

7 

23*82 

17 

210-92 

27 

88-5*2 

37 

226*13 

47 

53-73 

57 

241*83 

67 

68-93 

77 

256-53 

87 

8418 

97 

271*74 

8 

78*08 

18 

28558 

28 

93-28 

38 

280-89 

48 

108-49 

58 

296-09 

68 

123-69 

78 

311*29 

88 

138-89 

98 

326*60 

9 

182*84 

19 

320*44 

29 

14804 

39 

335-65 

49 

163-25 

59 

350-85 

69 

178-45 

79 

605 

89 

19366 

99 

21*26 

10 

187-60 

20 

16-20 

30 

202-80 

40 

30-41 

50 

218-01 

60 

45-61 

70 

233*21 

80 

60-81 

90 

248-42 

100 

7602 











TABLE XVII. 


Mercury's mean motion for Days. 

123456789 

Degrees. 

1*09 818 12-28 1G*37 20*46 24*55 28*05 32*74 36*83 

)*02 49*11 53 20 57*29 61*38 65*48 69*57 73*66 77*75 

>•94 90-03 91*12 98*32 102*31 106*40 110*49 11159 118*68 

3 122-77 126-86 130*95 185-05 139*14 143*23 147*32 161*42 155*51 lr»9*60 

4 163.69 167*79 171*88 175*97 180*06 184*15 188*25 192*34 196*43 200*52 

b 904*62 208*71 212 80 216*89 220*99 225-08 *229 17 233*26 237-36 241*45 

6 245*64 219*63 253*7 2 257*82 261*91 266*00 270*09 274*19 2 78*28 282*37 

7 286*46 290*56 294*65 298*74 302*83 806*92 311*02 315*11 319*20 323*29 

8 327*39 331*4S 335*67 339*66 343*76 347*85 351*94 356*03 0*13 4*22 

9 8-31 12*40 16*49 20-59 24-68 28*77 32*86 36*96 41*05 45*14 

10 49*23 53*33 67*42 61*51 65*60 69*69 73*79 77*88 81-97 8606 

11 90*16 94*25 9S-34 102*43 106*53 118*62 114*71 118*80 122*90 12699 

12 131*08 136*17 139*26 143*36 147*45 151*54 156*63 159*73 163-82 t679l 

13 172*00 170 10 180*19 184*28 188-87 192-47 196*56 200 66 204*74 208*83 

14 212*93 217*02 221*11 225-20 229*30 233*39 237*48 247-57 245*67 249*76 

15 253*85 257*94 262*03 266*13 270*22 274-31 278*40 282 50 286*59 290*68 

16 294*77 298*87 302 96 307*05 311*14 315*24 319*33 323*42 327*51 331-60 

17 335*70 339*79 343*88 347*97 352*07 356*16 0*25 4*34 8*44 12*53 

18 16*62 20*71 24*80 2£-90 32*99 37*08 41 17 45*27 49*36 53*45 

19 57*54 61*04 65-73 69-82 73 91 78*01 82*10 86*19 90*28 94*37 

20 98*47 102*56 106*65 110*74 114*84 118*93 123*02 127*11 131*21 135*30 

21 139*39 143*48 147*58 151*67 155*76 159*85 163*94 16804 172*98 176*22 

22 190*31 184-41 188*50 192 59 196*63 200*78 204*87 208*96 213*05 217-15 

23 221*21 225*33 228*42 283*51 237*61 241*70 245*80 249*88 253*98 258*07 

24 262*16 266*25 270*35 274-44 278-53 282-62 286*71 299*80 294*90 298*99 

25 303-0* 307*18 311 27 315*36 319*45 323-55 327*64 331*78 335*82 339*92 

20 344*01 348*10 352 19 36628 0 38 4*47 8*56 12*65 16*75 20*84 

27 24*93 29*03 33-12 37*21 41-30 45-39 49-49 53*58 57*67 61*76 

28 65*85 6995 74*04 78*13 62-22 86-32 90*41 94*50 98-59 102*69 

29 106*78 110 87 114*96 119*05 123*15 127*24 131-33 135*42 139*62 143*61 

30 147*70 151*79 155-89 169-98 164*07 108-16 172*26 176*35 180*44 184*63 

31 188*62 192*72 196*8.1 200*90 204*99 209*09 213*18 217*27 221*36 225*46 

32 229*55 233*64 237*73 241*82 246*92 25000 25410 258*19 262*29 266*38 

33 270-47 274*56 278*66 282-75 286 81 290 93 295*03 299*12 303*21 301 30 

34 311*39 315 49 319*58 323*67 327*76 331*86 335*95 340*04 344*13 348*23 

36 352*32 356*41 050 4*60 8*69 12*78 16*87 20*9f 25*06 29*15 

36 33*24 37*33 41*43 45 62 49*61 53*70 . 



0 


Days. 

O ... 

1 40*92 

2 81*87 


“Coutd. 





(c 

T 


Mercury’s 




vs 


Annual Equation. 

Mercury’s Anoraivf 



. 



+ 

+ 

— 

— 


D^rces. 



Degrees. 


0 

0*0 

360*0 

00 

00 

180*0 

180-0 

360-i 

4 

8*7 

856*3 

0 4 

1*2 

178*8 

181*2 

358*1 

2 

7*4 

352-6 

02 

2*4 

177*6 

182*4 

357f 1 

3 

11-2 

348*8 

03 

8*6 

176*4 

183-6 

356*1 

4 

14*9 

345*1 

04 

4*9 

175*1 

184*9 

355*1 

5 

18-7 

341*3 

05 

6-0 

174*0 

186*0 

3f)4( 

6 

22*6 

337-5 

06 

7*2 

172*8 

187*2 

852-.^ 

7 

26*4 

333*6 

07 

8*5 

171*5 

188*5 

3517, 

8 

30*2 

329*8 

08 

9*7 

170*3 

189*7 

350*: 

9 

34*7 

325-3 

09 

11*0 

169*0 

1910 

349\ 

40 

38*2 

321*8 

10 

12*2 

1C7*8 

192*2 

7*f 

11 

42*3 

317*7 

1-1 

13*6 

166-5 

193-5 

346-f ’ 

42 

46*6 

313-6 

12 

14*7 

165-8 

194*7 

346*.' 

13 

60*7 

809-3 

13 

16*1 

163*9 

196*1 

343! 

14 

5V2 

304*8 

1*4 

17-4 

162*6 

197*4 

342 m 

15 

59*8 

300*2 

15 

18*7 

161*3 

193 7 

341-5 

10 

64*6 

295-4 

16 

20*1 

159*9 

2001 

339 i 

17 

69*8 

290*2 

1*7 

21-5 

158*5 

201*5 

338-,' 

18 

75*4 

284*6 

18 

22*7 

157*3 

202*7 

337-.' 

19 

81*6 

278*4 

19 

24*2 

165*8 

204*2 

335* 

20 

88-7 

271*3 

20 

25*6 

154*4 

205*6 

834* 

21 

98*6 

201*4 

2*1 

27*0 

153*0 

207*0 

333 < 

21 5112-2 

247*8 

22 

28*5 

151-5 

208*5 

33H 


4- 


23 

29*9 

1501 

209*9 

330* 

21 

123*7 

216*3 

24 

31*4 

148*6 

211*4 

328* 

20 

131*5 

228*5 

25 

33*0 

1470 

213*0 

327* 

19 

136 0 

223*4 

26 

34*5 

145*5 

214*6 

325*i 

18 

14U*7 

219*3 

27 

36*0 

144*0 

216*0 

324* 

17 

144 3 

215-7 

2 8 

37*7 

142*3 

217*7 

322; 

16 

147-4 

212*6 

29 

99*4 

140*6 

219*4 

320* 

15 

150*3 

209*7 









30 

41*2 

11)8*8 

221*2 

818* 

14 

152-9 

207*1 

3 1 

42*9 

137*1 

222*9 

317 

13 

155*3 

204*7 

32 

44*7 

135*3 

224*7 

315 

12 

157*6 

202*4 

33 

46*6 

133*4 

226*6 

313*. 

11 

169*8 

200*2 

3 4 

48*5 

131*5 

228*5 

311 

10 

161 9 

198*1 

3 5 

50*6 

129*4 

230 6 

309 

9 

168*9 

196*1 

3 6 

52*7 

127*3 

282*7 

307- 

8 

165*8 

194*2 

3*7 

55*0 

126*0 

235*0 

305* 

7 

167-7 

192*3 

38 

67*6 

122-5 

237*5 

302 

6 

169*5 

190*5 

39 

600 

120*0 

240*0 

300* 

5 

171*3 

188*7 









40 

630 

117*0 

243*0 

297 

4 

173*1 

186 9 

41 

660 

114-0 

246*0 

294 

3 

174*8 

185*2 

42 

69*7 

110*2 

249*7 

290* 

2 

176*6 

183*4 

4 3 

74*0 

106*0 

254-0 

280* 

1 

178*3 

181*7 

4*4 

806 

99*5 

260*5 

279* 

0 

180*0 

180*0 

45 

90*C 

90-0 

270 0 

270 


JUPITER 

Data for calculating Latitude and geocentric Longitude of Jupiter from B C. 1 to A.D. <u000. 


A.D. 

Kaliyuga. 

Mean long, 
at commence¬ 
ment of Sclar 
Year, 

Jupiter’s 

Longi¬ 
tude of 
apsis. 

mean motion for Centuries 

Longi¬ 
tude of A.D. Kaliyugn. 

node. 

Mean long, 
at commence¬ 
ment of Solar 
Year. 

Longi¬ 
tude of 
apsis. 

Long! 
tude c 
node. 



Deg. 

Deg. 

Deg. 



Deg. 

Deg. 

Deg 

i B C. 
100 A D. 
200 

300 

400 

3101 K.Y. 
3201 

3301 

3401 

3501 

. 163-1650 

317*9101 
112*6547 
267*3993 
62*1439 

171-2250 

1712325 

171*2400 

171-2475 

171-2650 

79-6967 

79*6952 

79*6988 

79*6923 

79*6909 

1000 A.D. 
110O 

1200 

1300 

1400 

4101 K.Y. 
4201 

4301 

4401 

4501 

270*6117 

65*3563 

220*1009 

14-8455 

169*5901 

171-3001 

171*3070 

171-3161 

171-3220 

171-3301 

79-682 
79-680 
79-679 
70 677 
79*676 

500 

Q00 

700 

*000 

900 

3601 

3701 

3801 

8901 

4001 

216*8885 

11*6331 

166*3773 

321* 1225 
115*8671 

171-2625 

171-2700 

171-2776 

171-2851 

171*2926 

79-6894 

79*6880 

796865 

79*6851 

79*6836 

1600 

1600 

1700 

1800 

1900 

2000 

4601 

4701 

4801 

4901 

5001 

5101 

324-3347 

119-0793 

273-8239 

68-5665 

223*3130 

13*0676 

171-3370 

171-3461 

171-3526 

171-3601 

171-3676 

171-3762 

79*674 

79*673? 

79*672<; 

70*6704 

79*609 

79-6G7 









TABLE X¥l t—contd. 
Jupiter’s mean motion for Odd Years. 



Yrs. Deg.Yrs. 

Deg. 

Yra. Dog. 

Yrs. 

Deg. 

Yrs 

Deg. 

Yra. 

Deg. 

Yra. Deg. 

Yrs. Deg. 

Yrs. Deg. 

Yrs. 

Deg- 

1 

30*35 

11 

333*82 

21 

277*30 

31 

220*77 

41 

164*24 

51 

107*72 

61 

51*19 

71 

854*67 

81 

298 14 

91 

241*62 

’ 2 

60*69 

12 

4*17 

22 

307-64 

32 

251*12 

42 

1$4*59 

52 

138-07 

62 

81*54 

72 

25-02 

82 

328*49 

92 

271*96 

a 

91*04 

13 

34*52 

23 

337*99 

33 

281*46 

43 

224-94 

53 

168-41 

63 

111-89 

73 

65-36 

83 

358*84 

93 


4 

121*33 

14 

04*86 

24 

8-34 

34 

311*81 

44 

255*29 

54 

198-76 

64 

142 24 

74 

85-71 

84 

29*33 

94 

332-66 

5 

151*74 

15 

95*21 

26 

38*60 

35 

342*16 

45 

286*63 

55 

229*11 

65 

172-58 

75 

116*06 

85 

59*63 

95 

3-01 

6 

18208 

16 

125*56 

26 

,69*03 

36 

12*5 i 

46 

315*98 

56 

259*46 

66 

202-93 

76 

146*41 

86 

89*88 

96 

33*35 

7 

212*43 

17 

155-91 

27 

99*38 

37 

42*85 

47 

346*33 

67 

289*80 

67 

233-28 

77 

176*75 

87 

120-23 

97 

63*70 

S 

242-78 

18 

186*25 

28 

129*73 

38 

73*20 

48 

16*68 

58 

320*16 

38 

263*63 

78 

207*10 

88 

150*57 

98 

94*05 

9 

273*13 

19 

210-60 

29 

160 07 

39 

103*55 

49 

47*02 

59 

350*50 

69 

293-97 

79 

237*45 

89 

180*92 

99 

124*40 

to 

303*47 

20 

246*96 

30 

190*42 

40 

133*90 

50 

77*37 

60 

20* «6 

70 

334*32 

80 

267*80 

90 

211*27 

100 

154*74 


Jupiter's mean motion for Days. 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Days. 




Degreos. 





0 


0*80 

0*17 

0*25 

0*33 

0*41 

0*50 

0-58 

0*66 

0*75 

1 

0*83 

0-91 

1*00 

1*08 

MG 

1*25 

1*33 

1*41 

1*50 

1*58 

2 

1*66 

1*74 

1*83 

1*91 

1*99 

2*07 

216 

2-24 

2*33 

2*41 

3 

2*49 

2*58 

2*66 

2*74 

2*82 

2-91 

2*99 

3*07 

3*16 

3 24 

4 

3*32 

3-41 

3*49 

3-57 

3-66 

3*74 

3*82 

3-90 

3*99 

4*07 

5 

4*15 

4*21 

4*32 

4*40 

4*49 

4*57 

4*65 

4*74 

4-82 

4*90 

6 

4*99 

5*07 

5*15 

5.23 

5*32 

5*40 

5-48 

5*57 

5-65 

5-73 

7 

5*8*2 

5*90 

5*98 

6-07 

615 

6*23 

6*31 

6*40 

6*48 

6*56 

3 

6*65 

6*73 

6*81 

6-90 

6*98 

7*06 

7*16 

7*23 

7*31 

7*39 

9 

7*48 

7*56 

7*64 

7*73 

7-81 

7*89 

7*98 

8*06 

8*14 

8*23 

10 

8*31 

8*39 

8*47 

8*56 

8-64 

8*72 

8*81 

8*89 

8*97 

9*06 

11 

9* 14 

9-22 

9*31 

9*39 

9-47 

9*55 

9-64 

9*72 

9-60 

9*89 

12 

9*97 

10*05 

10*14 

10-22 

10*30 

10*39 

10*47 

10*55 

10*64 

10*72 

13 

10*80 

10*88 

10*97 

11*05 

11*13 

11*22 

11*30 

11*38 

11*47 

11*65 

14 

11*63 

11*72 

11*80 

11-88 

11*96 

1*2*05 

12-13 

12*21 

12*30 

12-38 

15 

12*46 

12*55 

12 63 

12*71 

12-80 

12-68 

12-96 

13*04 

13*13 

13*21 

16 

13-29 

13*38 

13*46 

13*54 

13*63 

13*71 

13-79 

13*88 

13*96 

14-04 

17 

14*13 

1421 

14*29 

14*37 

14*46 

11-51 

14*62 

14*71 

14*79 

14 87 

18 

14*96 

15*04 

15*12 

15*21 

16*29 

16*37 

15*45 

15*54 

15*62 

16*70 


0 1 23456789 

Days. Degrees. 

19 15-79 15-87 15*95 1604 16*12 16*20 16*29 16*37 16*15 16*53 

20 16*62 16*70 1 6*78 16*87 16*95 17*03 17*12 17*20 17*28 17*37 

21 17-45 17*63 17*61 17*70 17*78 17*86 17*95 18*03 18*11 18*20 

22 18*28 18*36 1845 18 53 18*61 18*70 1«*78 18-86 18*91 19*03 

23 L9*ll 19*19 19*28 19*36 19*14 19*53 19*61 19*69 19-78 19*86 

24 19*94 20*02 20*11 20*19 20*27 20*36 20*44 2 0 5 2 20*01 20*69 

25 20*77 20*86 20*94 21*02 21*11 21*19 21*27 21*36 21-44 21*52 

26 21-60 21*69 21-77 21*86 21*94 22*02 22*10 22*18 22-27 22*35 

27 22*43 22*62 22-60 22*68 22-77 22*85 22-93 23 02 23*10 23*18 

28 23*27 23*35 23*43 23*51 23*60 23-08 23*76 23-86 23*93 24*01 

29 24*10 24*18 24*26 24*35 24*43 24*51 24 59 24*68 24'70 24*84 

30 24*93 25*01 26*09 25*18 25*26 25*34 25-4 3 25*51 25*59 25*67 

31 25*76 25*84 20-92 26*01 26*09 26*17 26*26 26-34 26*42 26*51 

32 26*59 26*67 26*75 *26*84 26*92 27 00 27*09 27-17 27 25 27-34 

33 27*42 27*50 27*59 27*67 27*75 27*84 27*92 98*00 28*08 28*17 

34b 28*25 28*33 28*42 28-50 28*58 28*67 28*76 28*83 28*92 29*00 

35 29*08 29*16 29**25 29*33 29 41 29*50 29*68 29*66 29*75 29*83 

36 29*91 30*00 30*08 30*16 30*24 30*33 . 


Jupiter’s Annual Equation. 


+ 

0 

1 

2 

3 

*4 

5 

6 

*7 

8 

9 





Degrees. 





0 

0*0 

0-6 

1*2 

1*8 

2*4 

3*1 

3*7 

4*3 

4*9 

5*6 

1 

6*1 

6*7 

7*4 

8*0 

8*6 

9*2 

9*8 

10*4 

111 

117 

2 

12*2 

12*9 

13*5 

14*1 

14*7 

15*4 

16*0 

16*6 

17*2 

17*9 

3 

18*5 

19*1 

19*7 

20-4 

21*0 

21*6 

22-2 

22*9 

23*5 

24-2 

4 

24*3 

2.V4 

26*1 

26*7 

27*4 

28*0 

28*6 

29*2 

29*9 

30-G 

5 

31*2 

31*9 

32*6 

33-2 

33*9 

34*5 

35*2 

35*9 

36*6 

37*2 

a 

37*9 

88*6 

39*3 

40*0 

40*7 

41*4 

42*0 

42*8 

43*5 

44*2 

7 

44*9 

45*7 

46*4 

47*2 

47*9 

48*6 

49*4 

50*2 

50*9 

51*7 

8 

52*4 

632 

54*0 

54*8 

56-7 

56*1 

57*3 

58*2 

59*0 

59*8 

9 

f>0*7 

61*6 

62*6 

63*4 

64*4 

65*3 

663 

67*2 

68-3 

69*4 

10 

70*4 

71*5 

72-7 

73*9 

76*0 

76*4 

77*6 

79*0 

80*5 

82*0 

il 

83*7 

66*5 

87*3 

90*0 

93*0 

97*5 

... 

... 


... 


— *0 1 2 *3 4 5 6 *7 8 9 

Degrees. 

0 180-0 180*4 180*8 181*3 181*7 182*1 182*5 1S2*9 183-3 183-7 

1 184*1 184-5 185-0 186*4 185*8 186*2 186*6 187*0 187*5 187*9 

2 188*3 188*7 189*1 189*6 190*0 190*4 190*8 l9l*3 191*7 192*1 

3 192*5 19: *0 193*4 193*8 194 3 194*7 195*1 195*5 190*0 196*4 

4 196*9 197*3 197*8 198*2 198*6 199*1 199 6 200*0 200*6 200*9 

6 201*4 201*8 202*3 202*8 203*2 203*7 204 2 204*7 205*2 206*6 

6 206*1 206*6 207*1 207*6 208*1 208*6 209*1 209*0 210*1 210 7 

7 211*2 211-7 212*3 212*8 213*4 213*9 214*5 215*1 215*6 216*2 

8 216*8 217*4 217*9 218*6 219*2 219-6 220*4 221*1 221*8 222*4 

9 223-2 223*8 224*6 226*3 220*0 226*8 227*6 228-3 2*29-2 229*9 

10 230*9 231-8 232-8 233*8 234*8 236*0 237*0 238*1 239*4 240*8 

11 242-3 243-6 246*6 247*8 250*5 265*0 . 


Maximum Equation 11*54 for Anomaly of 103*00. 


Maximum Equation 11*54 for Anomaly of 267-00 


+ 9 8 *7 *6 


5 *4 *3 a *1 0 


— 9 8 *7 6 6 4 3 


*2 1 0 


Degrees. 

11 . 105*0 109*5 112*2 114*2 116*2 117 7 

10 119*2 120*6 121*9 123*0 1240 125*2 126*2 127*2 128*2 129*1 

9 130*1 130*8 131-7 132*4 133*2 134*0 134 7 135*4 136*2 136 8 

8 137-6 136*2 138*9 139*0 140*2 140*8 141*4 142-1 142*6 143-2 

7 143*8 114*4 144*9 146*5 146*1 146*6 147*2 147*7 H8*3 14&-8 

6 149*3 149*9 150*4 150*9 151*4 161*9 162*4 152*9 153*4 153*9 

5 154*4 154-8 155-3 155*8 1563 156*8 157*2 167*7 158*2 158*6 

4 159 1 159*5 160*0 16U*4 160*9 161*4 101*8 162*2 162*7 108*1 

3 163-6 164*0 164*5 164 9 165-3 165*7 1602 166-6 167*0 167*5 

2 167*9 168*3 168*7 169*2 169*6 170*0 1704 170*9 1713 171*7 

1 172*1 172*5 173*0 173-4 178*8 174*2 174*6 175*0 175-5 175*9 

0 176*3 176*7 177*1 177*5 177*2 178*3 178-7 179*2 170*6 180*0 


Degrees. 

11 . 262-5 267*0 270*0 272*5 274*5 276*3 

10 27S-0 879’5 £81-0 28*4 £183-6 286-0 286-4 2S7‘3 288-5 288‘6 

9 290-6 29J*7 292-8 298-7 294-7 295-6 296 6 297-5 298-4 299-3 

8,300-2 8010 301-8 302 7 303 6 304-3 805-2 306-0 306 8 3076 
7 308-3 309-1 309 8 310-6 811-4 3121 312 8 313-6 314 3 315 1 

6 315-8 816-5 317-2 818-0 318 6 319-3 320 0 3 20 7 321-4 322-1 1 

5 322-8 323-4 324-1 324-8 325-6 826-1 326-8 327 4 328-1 328-8 

4 329-4 330-1 330-8 3314 832-0 032-6 333 3 333-9 334'6 335-2 

3 335-8 386 5 337 1 337 8 338 4 439-0 339‘6 340-3 340-9 34^5 

2 342-1 342-8 348-4 344-0 344 6 846-3 345-9 346 5 347-1 HT8 

1 8-18-3 348-9 349-6 350-2 350 8 3514 352-0 352 6 363*3 353-9 

O 864-5 356-1 365 7 366-3 366'9 357 6 358 2 358 8 351)'4 360 0 









TABLE XVlI.—conid. 

Jupiter’s Anomaly. 


<§L 


*4 


8 9 


Degrees. 


2 

3 

4 

5 


22*6 

35-5 

51*2 

77*5 


23-9 

37*0 

531 

900 


2*2 

13*3 

25*1 

38-4 

55*0 


3*2 

14*5 

26*4 

39*9 

67-1 


4*4 

15*6 

27*6 

41*4 

59-2 


5*5 

16*7 

28*9 

42*9 

61-7 


6*6 

17*9 

30*2 

44*5 

640 


7*7 

m 

31*5 

46*1 

67*0 


8*8 

20*2 

32*9 

47*7 

70*0 


9*9 

21*5 

34*1 

49*5 

71*0 


Maximum Equation 5*0994 for Anomaly of 90*00 
*- -9 -8 7 -6 6 •* 3 2 1 0 


Degrees. 


6 . 900 102*5 

4 106*0 110*0 113*0 llfrO 118*3 120-8 122-9 126*0 126*9 128*8 
3 130*5 132*3 133*9 135*5 137*1 138*6 140 1 141*6 143*0 144*5 

2 146*9 H7*l 148*5 149*8 151*1 152*4 153*6 154*9 150*1 la7*4 

i 158*5 159 8 160*9 162*1 103*3 164*4 165*6 166*7 167*8 109*0 

0 170*1 171*2 172 3 173*4 174*5 176*0 17C 8 177*0 178*9 180*0 


2 *3 


•a 9 


Degrees. 


0 1800 181*1 182*2 183*2 18*1*4 185*5 180*0 187*7 188*8 189 9 

1 191*0 192*2 193*3 194*5 196*6 190*7 197*9 199*0 200*2 201*5 i 

2 202*6 203*9 203*1 206*1 207*0 208*9 210*2 211*5 212 9 214*1 i 

3 216*6 217*0 218*4 219*9 221*4 222*9 224*5 226*1 227*7 229*5 

4 231*2 233-1 235*0 237*1 239*2 241*7 244*0 247*0 250*2 254*0 

5 257*5 270*0 . 


Maximum Equation 5 0994 Cor Anomaly of 270*00. 

9 8 7 *6 *6 *4 3 2 *1 0 


Degrees. 


6 . 270*0 282*5 

4 286 0 29V0 293 0 296*0 298-3 300*8 302*9 305*0 306*9 308*8 
3 310*5 312*3 313*9 315*5 317*1 318*6 320*1 321*6 323*0 824*5 

2 326*9 327-1 328*5 829*8 381*1 332*4 833*6 334*9 336*1 337*1 

1 338*5 339*8 3409 342*1 343*3 344*4 345 5 346 7 347*8 849*0 

0 350*1 351-2 352-3 353*4 864*6 355*6 366-8 357*8 858 9 3600 


YENUS. 

Data for calculating Latitude and geocentric Longitude of Venus from B.C. 1 to A D. 2000. 

P 

Venus' mean motion for Centuries 


AD. 

Kaliyuga. 

Mean long, 
at commence* 
men! of Solar 
Year. 

LongL 
tilde of 
apsis. 

Longi* 
iude of 
node. 

AD. 

Kaliynga. 

Moan long, 
at commence* 
inent of Solar 
Year. 

Longi¬ 
tude of 
apsis. 

Longi¬ 
tude of 
node. 



Dog. 

Deg. 

Dog. 



Deg. 

Deg. 

Dig. 

1 BC. 
10O A.D. 
200 

300 

400 

3101 K.Y. 
3201 

3301 

3401 

3501 

303*2772 

112*2624 

341*2475 

180*2827 

19-2178 

79 7837 
79*7882 

79 7926 
79*7971 
79*8016 

59*8039 

69*7964 

59*7889 

59*7814 

69*7738 

1000 

1100 

1200 

1300 

1400 

A.D. 4101 K.Y. 
4201 

4301 

4401 

4601 

133*1288 

332*1140 

171*0991 

10*0843 

209*0691 

79-8283 

79*8328 

79*8872 

79*8417 

79*8461 

59*7288 

59*7213 

59*7138 

59*7063 

59*6988 

600 

600 

700 

800 

000 

3601 

3701 

3801 

3901 

4001 

218*2030 

57*1882 

256*1733 

95*1585 

291*1436 

79-8060 

79*8105 

79*8149 

79*8194 

79-8238 

59*7663 

59*7688 

69*7518 

59*7438 

69-7363 

1500 

1600 

1700 

1800 

1900 

2000 

4601 

4701 

4801 

4901 

6001 

5101 

480646 

247 0898 
86*0249 
286*0101 
123*9952 
322*9804 

79*8506 

79*8650 

79*8595 

79*8639 

79*8684 

79*8729 

59*693 3 
59-6338 
59*6763 
69*6687 
59*6612 
59-6537 


Venus’ mean motion for Odd Years. 


Yrs. 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

1 

225*19 

11 

S17-09 

21 

48*99 

2 

90 38 

12 

182*28 

22 

274*18 

3 

315*57 

13 

47*47 

23 

139*37 

4 

180*76 

14 

272*60 

24 

4*56 

5 

45*95 

16 

137-85 

26 

229*75 

6 

271*14 

16 

3*04 

26 

94*94 

7 

136*33 

17 

228*23 

27 

320*13 

8 

1*52 

18 

93*42 

28 

185*32 

9 

226*71 

19 

318*61 

29 

60*61 

10 

91*90 

20 

183*80 

30 

276*70 


Yrs 

Deg. 

Yrs. 

Deg. 

Yrs 

Deg. 

Yrs. 

31 

140*88 

41 

232-78 

51 

324*68 

61 

32 

6*07 

42 

97*97 

52 

189*87 

62 

33 

231*26 

43 

323*16 

53 

65*06 

63 

34 

96*45 

44 

188*35 

54 

280*25 

64 

35 

321*64 

45 

58*64 

55 

146*44 

65 

36 

186-83 

46 

278*73 

56 

10*63 

66 

37 

52*02 

47 

143*92 

57 

235*82 

67 

38 

277*21 

48 

9 11 

58 

101*01 

68 

39 

142*40 

49 

284*30 

69 

326*20 

69 

40 

7*59 

50 

99*49 

60 

191*39 

70 


Deg. 

Yrs- 

Deg. 

Yrs. 

Deg. 

Yrs. 

Deg. 

66*56 

71 

148*48 

81 

240*38 

91 

332*28 

281*77 

72 

13*67 

82 

106*67 

92 

197-47 

146*96 

73 

238*86 

83 

330-76 

93 

62*66 

12*15 

74 

104*05 

84 

195*95 

94 

287*85 

237 34 

75 

329-24 

85 

61*14 

95 

163*04 

102*53 

76 

194*43 

86 

286*33 

96 

18-23 

327*72 

77 

69*62 

87 

151*52 

97 

243*42 

192*91 

78 

284*81 

88 

16*71 

98 

108-60, 

58*10 

79 

160*00 

89 

241*90 

99 

333-79 

283*29 

80 

15*19 

90 

107*09 

100 

198*98 













TABLE XYII. 


Venus’ mean motion for Days. 


0 ... 160 

1 1602 17*62 

2 32*04 33G4 

3 48*06 40*67 

4 64*08 66*68 

5 80*11 81*71 


3*20 

19*23 

36*25 

61*27 

67*29 

83*31 


3 

4 

5 

6 

7 

8 

9 


Degrees. 





4*81 

6*41 

8-01 

9*61 

11*21 

12-82 

14*42 

20*83 

2243 

24*03 

25*63 

27*24 

28*84 

30*44 

36*65 

38*45 

40*05 

41*65 

43*26 

44*86 

46*46 

62*87 

54*47 

66*07 

57*68 

69*28 

60*88 

62*48 

68*89 

70*49 

72*09 

73*70 

75*30 

76.90 

78*50 

84*91 

86-61 

88-12 

89*72 

91*32 

92*32 

94*53 


23 

24 24*51 26*11 
26 40*53 42*13 
26 66 55 58 16 


27*72 

43*74 

59*76 


29*32 

45*34 

61*36 


30*92 

46*94 

62*96 


32*52 

48*54 

04*56 


34*12 

50*15 

66*17 


35*73 37*83 38*93 
51*76 53*35 54 95 
67*77 69*37 70*97 



-contd, 

Venus' Annual Equation. 


Venus' Anora 

+ 



6 96 13 97*78 99*33 100*93 102*54 104*14 105*74 107*34 108*94 11055 

7 112*15 118-75 115*35 116*95 118*56 120*16 121*76 123*36 124*97 126*57 

8 123*70 129*77 131*37 132*98 134*58 136*18 137*78 139*38 140*99 142*59 

9 144*19 145*79 147*40 149*00 150*60 152*20 153*80 155*41 157*01 156*61 

10 160*21 161*81 163*42 165*02 166*62 168*22 169*83 171*43 173*03 174*63 

11 176*23 177*84 179*44 1 31*04 1 62*64 182*24 185*85 1 87*45 189-06 130*6*> 

12 192*25 193*86 195*46 197*06 198*66 200*27 201*87 208 47 205*07 206 67 

13 208*28 200*83 211*48 213*09 214*69 216*29 217*89 219*49 221*09 :.22wO 

14 224-30 225*90 227*50 229*10 230*71 282*31 233*91 23i>*61 237*11 238*72 

15 240*32 241*92 243*52 245*18 246*73 248-33 249*93 251-53 253*14 254*74 

16 256*34 257*94 259*54 261*15 262*76 264*35 265*95 267*56 269*16 270-76 

17 272-36 273*96 275-57 277*17 278*77 280*37 281*97 283*58 28o*18 286*78 

IQ 288*38 289*98 291*59 293*19 294-79 296*39 297*99 299*60 301*20 302*80 

19 304*40 306*01 307*61 309*21 310*81 312*41 814-03 316*62 317*22 818*82 

20 320*43 322*03 323*63 325*23 326*83 328*44 330*04 3 31*64 333*24 334*84 

21 386*45. 338 05 839*65 341*26 342*86 344*46 346*06 847*66 349*26 350*87 

22 352*47 354*07 355*67 357*27 858*88 0*48* 2*08 3*68 5*29 6*89 

8*49 1009 11 69 13*30 14*90 10*60 13*10 19*<0 21*31 22*91 


27 72*57 74-17 75*78 77*38 78*98 80*69 82 19 83*79 85*39 8699 

28 88*60 90*20 0180 93*40 95*00 96*61 98*21 99*81 101*41 103*02 

29 104-62 106-22 107*82 109*42 111*03 112*63 114-23 115*83 117*43 119*04 

W 120*64 122*24 123*84 125*45 127*05 128*65 130*25 131*86 133-40 13506 

11 130*66 138*26 139*86 141*47 143*07 U4*67 146 27 147*87 149*48 1d108 

12 152*08 154*28 155‘89 157*49 159*02 160*69 162*29 163*90 lOo-oO I6rl0 


O 

0*0 

Degrees. 
180*0 180-0 

360*0 


Degrees. 

1 

2*4 

179*6 

180-4 

357-6 


0*0 

180-0 

2 

4*7 

179*2 

180*8 

355-3 

0 0 

3 

7*1 

178*8 

181*2 

352*9 

0 1 

8*0 

183-0 

4 

9*5 

178-5 

181*5 

350*5 

02 

6*0 

186-0 

5 

11*9 

178*1 

181*9 

348*1 



189*2 

6 

14*3 

177*7 

182*3 

345*7 

03 

9*2 

7 

16*7 

177*3 

182*7 

343*3 

04 

10-2 

190*2 

8 

19*1 

176*9 

1831 

340*9 

0-5 

15-5 

195*5 

9 

21-4 

176*6 

183*4 

338*6 



198-7 



0 6 

18*7 

10 

23-9 

176*2 

188*8 

330*1 

07 

22-2 

202-2 

11 

26*3 

175-8 

184*2 

333*7 

08 

25*7 

205*7 

12 

28*7 

175-3 

184-7 

331-3 


295 

*209*5 

13 

81-1 

174-9 

185-1 

328-9 

09 

14 

33*5 

174-5 

186*5 

326*5 

10 

33*2 

213-2 

15 

35*9 

174*1 

185-9 

324*1 * 

1*1 

37*2 

217-2 

16 

88*4 

173*7 

186-3 

321-6 



221*5 

17 

40*8 

173*2 

186-8 

319*2 

12 

41*5 

18 

43-2 

172*8 

187-2 

316*8 

13 

46*2 

225-2 

19 

45*7 

172*4 

187-6 

314*3 

14 

51*5 

231*6 

20 

48-2 

171*9 

183*1 

311*8 

15 

57-7 

237*5 

21 

506 

171-4 

188*6 

309*4 

16 

64 7 

244*7 

22 

681 

170-9 

189*1 

306*9 

1*7 

76*0 

266-0 

23 

55-6 

170-4 

189*6 

304-4 

1 75 

900 

2700 

24 

58-2 

169-9 

190*1 

301*8 




25 

60*7 

169*4 

190*6 

299-3 


+ 

—. 

26 

63*3 

16S 9 

191*1 

296*7 



283-0 

27 

65*9 

168-3 

191*7 

294*1 

1-7 

105*0 

28 

68-4 

167-7 

192*3 

291*6 

16 

115*3 

295*3 

29 

711 

1671 

192*9 

288*9 

15 

122*3 

302*2 

30 

73*8 

166-4 

193*6 

280*2 

14 

128*5 

308-5 

31 

76*4 

165 8 

L94-2 

283*0 

13 

134*8 

314-8 

32 

79*1 

165-1 

194-9 

280*9 

12 

1385 

318*5 

33 

81*9 

164 3 

195*7 

278-1 



322-8 

34 

84-7 

163-5 

19G*5 

275-3 

1-1 

142*8 

35 

87*5 

162 7 

197*3 

272-5 

1*0 

116*8 

326-8 

36 

90-4 

161-9 

198*1 

269-6 

0 9 

150*5 

330*5 

37 

93*4 

161-0 

199*0 

266*6 



334*3 

38 

96*4 

159-9 

200-1 

263-6 

0*8 

1543 

39 

99-6 

158-8 

201*2 

260-4 

0*7 

157*8 

337*8 




0*6 

161*3 

341*3 

40 

102*8 

157-7 

202*3 

257*2 



344*5 

41 

106*2 

156-2 

203-8 

253*8 

05 

164*5 

42 

100*8 

154*6 

205-4 

230*2 

04 

169*6 

319*8 

43 

113-6 

152-8 

207-2 

246*4 

03 

170*8 

350*8 

44 

117-9 

1506 

209-4 

242*1 



354-0 

45 

122*9 

147-5 

212*2 

237*1 

02 

174*0 

46 

129-7 

142-8 

217*2 

230*3 

0*1 

177*0 

357*0 

4638 

135-0 

... 

225-0 

... 

00 

1800 

360*0 


SATURN. 

Data for calculating Latitude and geocentric Longitude , ai : Saturn from B.C. 1 to A.D 2000. 

Saturn a mean motion ior centuries. 


A.D. 


Kaliyuga. 


1 B.C. 
too A.D. 
200 
300 
400 

500 

600 

700 

800 

900 


3101 K.Y. 

3201 

3301 

3401 

3501 

3601 

3701 

3801 

3901 

4001 


Moan Long 
at commence- 
ment of Solar 
Year. 

Deg. 

70*5378 
212*4447 
354*8517 
186*2686 
278-1655 

60*0725 
201*9794 
343*8864 
125*7933 
267*7002 


Longi¬ 
tude of 
apsis. 

Deg 

236 6194 
286*0197 
236*6200 
230*0203 
280*6207 

236*6210 

236*6213 

236-6210 

286*6220 

236*6223 


Longi¬ 
tude 
of nod©. 

Deg. 

100*1714 

100*4659 

100*4604 

100*4548 

100*4493 

100*4438 

100*4383 

100*4328 

100*4272 

100-4217 


A.D. 


Kaliyuga 


Mean Long. 
at commence- tiulo b of 
went of Solar 
Year. 


aa^sis. 


Deg. 


Deg. 


Longi¬ 
tude 
of noile. 

Deg. 


1000 A.D. 

4101 K.Y. 

49*6072 

236-6226 

100*4162 

1100 

4201 

191*6141 

286*6229 

100*4107 

1200 

4301 

333*4211 

286*6233 

100*4052 

1300 

4401 

115*3280 

236*6236 

100*3997 

1400 

4501 

257*2349 

236*6239 

100*3941 

1500 

4601 

39*1419 

236*6242 

1003886 

1600 

4701 

181-0488 

236*6245 

100*3331 

1700 

4801 

322*9658 

236*6249 

100*3776 

iaoo 

4901 

104*8627 

336*6252 

100-37-1 

1900 

6001 

246-769C 

2866255 

100*3665 

2000 

6101 

28-6766 

2366259 

100*3010 











TABLE XYII.— cohtd. 

Saturn's mean motion for Odd Years. 


85-53 

8 97*75 

9 109*97 
10 12919 


i. Deg, 

mn 

146*63 

168*85 

171*07 

183*2!) 

196*60 

207*72 

219*91 

232*16 

244*38 


Yrs. Deg. 

21 256*60 

22 268*82 

23 231*04 

24 998*26 

26 89V48 
2Q 317*70 

27 829*91 

28 342*13 

2 9 864*35 
30 6*57 


Yrs. Peg. 

31 18*79 

32 3101 

33 48*23 

34 55*46 

35 67*6 7 

36 79*89 

37 92*10 

38 104*32 

39 116*54 

40 128*76 


Yrs. Deg. 

41 140*98 

42 103-20 

43 165*42 

44 177*64 

45 189*86 

46 202*08 

47 214*30 

48 226*51 

49 238-73 

50 250*95 


Yrs. Deg. 

51 263-17 

52 275*39 

53 287*61 

54 299*83 

55 312*03 

58 324*27 
57 836*49 
53 348*71 

59 0*92 

60 13*14 


Yra. Deg. 

61 25*36 

62 37*58 

63 49*80 

64 62*0*2 

65 74*24 

66 86 46 

67 98*63 
63 110*90 

69 123* U 

70 136*83 


Yrs Deg. 

71 147*55 

72 159*77 

73 171*99 

74 184-21 

75 190*43 
70 208*65 
77 220*87 
73 233*09 

79 215*31 

80 257*52 


Yrs. 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 


269*74 

281*96 

294*18 

306*40 

318*62 

330*84 

343*06 

366*28 

7-50 

19*72 



97 105*25 

98 117*47 

99 129*69 

ioo m*9i 


Saturn’s mean motion for Days. 


Days. 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Days. 0 12 3 4 

6 6 7 8 9 






Degrees. 






De*rrec*. 

0 

... 

003 

0*07 

0*10 

013 

0*17 

0-20 

0*23 

0'27 

0*30 

19 

6 36 6*39 6*42 G 46 6*49 

6*62 6*56 6*59 6*62 6*66 

1 

0 33 

0*37 

0*40 

0*43 

0*47 

0*60 

0*63 

0*57 

0*60 

0*64 

20 

0*69 6*72 6*7(3 6*79 6*83 

6*86 6*89 6*93 6 96 6*99 

2 

0*67 

070 

0*74 

0*77 

0*80 

0*84 

0*87 

0*90 

0*94 

0-97 

21 

7*03 7*06 7-09 7*13 7*16 

7*19 7-23 7-26 7*29 7*33 

3 

100 

1-04 

1*07 

MO 

1*14 

-117 

1*20 

1*24 

1*27 

1-30 

22 

7*36 7-39 7-43 7*46 7*49 

7*53 7 r>6 7*59 7*63 7*66 

4 

1*34 

1 37 

1*40 

1*44 

1*17 

1*51 

1*54 

1*57 

1*61 

104 

23 

7*70 7*73 7-76 7*80 7*93 

7*86 7*90 7*93 7*90 8*00 

5 

1*67 

171 

1*74 

1*77 

1*81 

1*84 

1*87 

1 91 

1*94 

1*97 

24 

8*03 8*0C 8*10 8-13 8*16 

8*20 8*23 8-26 8*29 8*33 

6 

2*01 

204 

2*07 

2*11 

2*14 

2*17 

2*21 

2*24 

2*27 

2*31 

25 

8*36 8*40 8*43 8*46 8*50 

8*53 8*07 $ 60 8*63 8*67 

7 

2 34 

238 

2 11 

2-44 

2*48 

2*51 

2*54 

2*58 

2*61 

2*64 

26 

8 70 8-73 8*77 8*80 8*83 

8*87 8-90 8*93 8*97 9*00 

8 

2-68 

271 

2*74 

2*78 

2-81 

2*84 

2*88 

2*91 

2*94 

2*98 

27 

9*03 9*07 9*10 9*13 9*17 

9*20 9*23 9*27 9*30 y-33 

9 

3*01 

304 

3*08 

3*11 

3-14 


3*21 

3-26 

3*28 

3*31 

28 

937 9-40 9*43 9*47 9*60 

9*54 9*57 9*60 9*04 9*67 

10 

3*35 

3*3$ 

341 

3*45 

3*48 

8-61 

3*55 

3*68 

3*61 

8*65 

29 

9*70 9*74 9*77 3*80 9*84 

9*87 9*90 9*94 9*97 10*00 

11 

3*68 

3 71 

8*76 

3*73 

3*81 

3*85 

3-8H 

8*91 

3-95 

3*98 

30 

10-04 1 0*07 10-10 1 0 14 10*17 

10*20 10*24 10*27 10-31 10*34 

42 

4*0) 

406 

4**)« 

4 12 

4*15 

4*18 

1*22 

4 26 

4*28 

4*32 

31 

10 37 10*41 1044 10-47 10*51 

10*54 10*57 10*61 10*64 10*67 

13 

4-36 

4*38 

•1*42 

4*45 

4*48 

4*52 

4*55 

4*68 

4*62 

4*65 

32 

10*71 10*74 10*77 10*81 10*84 

10*87 10*91 10*94 1 0-97 11*01 

14 

4*68 

4*72 

4*75 

4 78 

4*82 

4*86 

4*86 

4*92 

4*95 

•4*99 

33 

11*04 11*07 11*11 11*14 11*18 

11*21 11*24 11*28 H-31 U-34 

15 

5*02 

5*05 

6*09 

5*12 

5*16 

5*19 

5*22 

6*25 

5-29 

6*32 

34 

11*30 11*41 11*44 11*48 11*51 

11*54 11-58 11*61 11-64 11*08 

1C 

5*36 

5*39 

5*42 

6*45 

6*49 

5*52 

5*56 

5*59 

6 62 

5-65 

35 

11*71 11*74 11-78 11*81 11-84 

11*88 11*91 11*94 11*98 12*01 

17 

6* 69 

6*72 

575 

5*79 

5*82 

6*86 

5*89 

5*92 

6*96 

599 

36 

12*05 12*08 12*11 1215 12-18 

12*21 . 

18 

6*02 

6*06 

6*09 

6*12 

6*16 

6*19 

6*22 

6*26 

6*29 

6*32 













Saturn’s 

Annual Equation. 


+ 

0 

•1 

2 

*3 

-4 

5 

6 

7 

8 

9 

— 

0 1 2 3 4 

•6 6 -7 *8 *9 






Degrees. 






Decrees. 

0 

00 

10 

2*0 

3-1 

4*1 

5*1 

6-1 

7-1 

8*2 

9*2 

0 

180-0 180*8 181-7 182-5 183-3 184*1 184*9 185*8 186 6 187*4 

1 

10*2 

11*2 

14-2 

13-3 

14*4 

15-4 

16*4 

17*6 

18*6 

19*6 

1 

188*3 189*1 189*9 190*8 191*6 192*4 193*3 194*1 194*9 195*8 

2 

20*6 

2i*7 

22*7 

23*8 

24-9 

26*0 

27*1 

28*2 

29*2 

30-4 

2 

196*7 1 97*5 198*4 199*4 200*8 201*1 201*9 202*8 203*8 204*7 

3 

31*5 

32*6 

33*7 

34*9 

86*1 

37*2 

38*4 

39*6 

40*8 

420 

3 

205*6 206*5 207*5 208 4 209*4 210*3 21?*3 212*3 213*3 214*1 

4 

43-2 

44*5 

45-9 

47*1 

48*5 

49*7 

51*1 

52*6 

64*0 

65*6 

4 

215-4 216-6 217-5 218*7 219*8 221-0 222*1 228*4 224*6 225*9 

5 

57*0 

68*6 

60*1 

61*7 

63*6 

66*4 

67-2 

69*2 

71*6 

73*7 

5 

227*3 228*5 229*8 231*3 233*0 234*6 236*3 238*3 240-0 242*3 

6 

76-2 

79*3 

82*7 

87*5 

97*6 

... 

... 


... 

... 

6 

244*3 247-3 250*8 265-0 262*6 

... ... ... ... ... 


Maximum Equation 6*3767 l'or Anomaly of 97*60. 

4- *9 8 *7 *6 5 4 *3 *2 *1 0 

Degrees. 

6 . 97 % 6 106*0 1 1 9*2 112*7 116*7 

6 117*7 120*0 121-7 123*7 125*4 127*0 128-7 130*2 131*5 132*7 

4 134*1 135*4 1 36*6 1 37*9 139*0 1 40*2 141*3 142*5 143*5 144*6 

3 145*6 146*7 1-17*7 14S-7 149*7 150*6 151 6 162*6 163*5 164*4 

2 165*3 156*2 167*2 158*1 168 9 159*2 160*7 161*6 162*5 163*3 

1 104*2 165*1 166*9 166*7 167*6 168*4 169*2 170*1 170*9 171*7 
0 172*6 173*4 174*2 175*1 175*9 176*7 177*5 178*8 179*2 1800 


Maximum Equation 6 3707 for Anomaly of 262*60. 

— *9 8 *7 -6 5 4 3 *2 -1 0 

Degrees. 

6 .262*5 272*6 277*3 280*8 283* 

5 286*3 288*5 290*8 292*8 294*0 2965 29S-3 299*9 301*6 303*0 

4 304*6 :>06*0 307*6 308*9 310*8 311*5 312*9 314*1 815*5 316*8; 

3 318*0 319*2 3:0*4 321*6 322*8 323.9 326*1 326*3 327*4 328*6 

2 329*6 330*8 331*8 332*9 334*0 335*1 336*2 837*3 338*3 339*4 

1 340*4 341*5 342*6 343*6 344*6 315*6 346*7 347*8 848*8 34/) 3 

0 350*8 361*8 362*9 353*9 364*9 366*9 350*9 358*0 359*0 360*0 


Saturn’s Anomaly. 


6 

7 

*8 

9 

4*4 

6*2 

5*9 

6*7 

11*9 

12*7 * 

13*4 

14*2 

19*6 

20*4 

21-2 

22-0 

27*8 

28*7 

29*5 

303 


— 0 1 *2 *3 4-5 6 7 *8 9 

Degrees. 

0 180*0 180*7 181*5 182*2 182*9 183*7 184*4 1 85*2 185*9 186*7 

1 187-4 188-1 188*9 189*6 190 1 191*2 191*9 192-7 193*4 194*2 

2 194*9 195*7 196*5 197*2 198*J i98*8 199*0 200 1 201*2 202*0 

3 202*8 203*7 204*5 205*3 206*1 206*9 207*8 208*7 209*5 210*3 


4- 0 1 2 3 4 5 

Degrees. 

0 0*0 0*7 1*5 2*2 2*9 3*7 

1 7*4 8*1 8*9 9*6 10*4 11*2 

2 14*9 15*7 16*5 17*2 18*1 IS* 8 

3 22*8 23*7 24-5 26*8 26*1 26*9 

4 31*2 32 1 33*0 33*9 34*8 35*7 36-7 37*6 38*5 39*5 

6 40*5 41*5 42*6 43*0 14*6 45-6 46*7 47*9 49*0 50*1 

6 51*4 62*5 53*9 65*1 56*5 67*9 59*2 60*9 02*5 04 1 

7 66-0 67*7 700 72-2 750 78*2 83*0 90*0 

Maximum Equation 7 6586 for Anomaly of 90-00. 

+ -9 8 *7 *6 5 4 3 2 1 0 

Degrees. 

7 . 90*0 97*0 101*8 1050 107*8 110*0 112*3 114*0 

6 115*9 117*5 119*1 120-8 122-1 123-5 124*9 126*1 127*5 128*6 

5 129*9 131*0 132 1 133*3 134*4 135*4 136*6 137*5 138*5 139*6 

4 140*5 141*6 142*4 143-3 144*3 145*2 146*1 147*0 147*9 148*8 

3 149 7 160-6 151-8 162*2 153*1 153*9 164*7 165*5 1 56*3 1 67*2 

2 168*0 158*8 159*6 180*4 161*2 161*9 162*8 163*6 164*3 165 1 

1 105*8 166*6 167*3 168*1 109*6 170-4 171*1 171*9 1726 

0 173*3 174*1 174*8 1766 176*3 177*1 177*8 178*5 179*3 1800 


4 211*2 212*1 213*0 213*9 214*8 216-7 216*7 217 6 218*5 219*5 
6 220*5 221*5 222*5 223*6 224 6 225*6 226 7 227*9 229*0 *30*1 

6 231*4 232*5 233*9 235*1 236*5 237*9 239 2 240*9 242 5 244*1 

7 246*0 217*7 250-0 262-2 255 0 258*2 263-0 2700 . 

Maximum Equation 7*6586 for Anonr*ly of 270-00. 

— 9 8 7 *6 5 4 3 2 *1 0 

Degrees. 

7 . 27U-0 277-0 281*8 285*0 287*8 290*0 292*3 294*0 

0 295*9 297-6 299-1 300*8 302*1 303*5 304-9 306*1 307*6 308-6 

6 809*9 311*0 812-1 313*3 314*4 315*4 316*5 317*5 318*5 319 5 

4 320*5 321*5 322*4 323 3 324*3 325*2 826*1 327*0 327 9 328*8 

3 329*7 330*5 331-3 332*2 3331 333*9 334-7 335*5 336 3 337*2 

2 338*0 338*8 839*6 340*4 341*2 341*9 342 8 343*5 344*3 345*1 

1 345*8 846*6 317*3 348-1 34*8 349 6 850-4 3511 351*9 852*6 

0 353*3 354*1 351*8 355*6 366*3 357*1 807*8 358*5 359*3 360*0 







TABLE XYII A. 

Sun's mean Longitude and Equation for every oomplete day of Hindu Solar year. 




QViuean 

Kqn. 

Day 

0’s mean Eqn. 

Day 0’s mean 

t Kqn. 

Day 0*s moan 

Kqn. 

Day 0’s mean 

Eqn. 


-Ttatgi tilde. 


longitude 



longitude 



longitude. 



longitude. 



Degress. 


Degrees. 


Degrees. 


Degrees. 


^Degrees. 

0 

3578606 +2*1378 

61 

57-9823 

+*7267 

422 

118 1041 

1*4333 

183 

178*2258 

—2*1367 

244 

2383476 

—*7203 

1 

858-3462 

2*1333 

62 

58-9679 

*0919 

123 

119-0897 

1*4586 

184 

170-2114 

21305 

246 

2393332 

*6833 

2 

353-8318 

2*1228 

63 

59-9535 

•6561 

124 

120 0753 

1*4833 

185 

180*1070 

2-1219 

246 

2403188 

•6469 

3 

0-8174 

21133 

64 

60-9391 

*6192 

125 

12l*<i609 

1*6133 

186 

181*1827 

2*1183 

247 

241-3044 

•6097 

4 

1-8030 

2-1036 

66 

61-9247 

•6847 

126 

1220465 

1*6405 

187 

182-1688 

21061 

248 

242 2190 

*5739 

5 

2-7836 

2-0967 

66 

62-9103 

*5(80 

127 

123-0391 

1-5667 

188 

183-1539 

2-0964 

249 

348*2756 

*5369 

6 

3*77(2 

2*0858 

67 

63*8959 

*5111 

128 

124*0177 

1-5919 

189 

184*1395 

2-0853 

250 

244-2612 

•5000 

7 

4*7508 

2-0767 

68 

64*8815 

•4739 

129 

125*0037 

1*6167 

190 

185*1251 

2-0753 

251 

245*2468 

•4630 

8 

6-7454 

20647 

69 


•4369 

130 

125-8889 

1*6433 

191 

186*1107 

2*0643 

252 

246*3324 

4253 

9 

67310 

20514 

70 

66*8527 

•4000 

131 

126-9745 

1*6667 

192 

187-0063 

2 0519 

253 

247-2180 

*3883 

10 

7-7166 

2*0394 

71 

67-3383 

•3622 

132 

127-9601 

1*6894 

193 

168*0819 

2-0388 

254 

2482036 

*3500 

11 

8-7032 

2-0267 

72 

68*8239 

*3192 

133 

128*9457 

1-7133 

194 

160-0676 

2*0261 

255 

249-1692 

•3122 

12 

0-6878 

2*0122 

73 

69-8096 

*2869 

134 

129-9313 

1*7358 

195 

190-0531 

2-0125 

256 

250 1748 

•2753 

13 

10*6734 

1-9986 

74 

707952 

•24S6 

135 

130-9169 

1*7572 

196 

191-0387 

1*9978 

257 

251 1004 

•2369 

14 

11-0500 

1*9883 

76 

71-7808 

•2167 

136 

131*9026 

1-7789 

197 

192*0243 

1*9819 

258 

252 1460 

1992 

16 

126446 

1-9667 

76 

72-7664 

•1717 

137 

132*8881 

1-8000 

198 

193*0000 

1-9661 

259 

2531316 

1597 

16 

13-6302 

1-9600 

77 

73-7520 

•1333 

138 

133*8737 

1-8217 

199 

193-9955 

1*0514 

260 

254-1172 

•1228 

17 

14-6158 

1*9333 

78 

74-7376 

•0975 

139 

134*8693 

1*8419 

200 

194*9811 

1*9383 

261 

255* J 029 

•0847 

18 

15*6014 

1-9167 

79 

75*7232 

•0600 

140 

135*8449 

1-8597 

201 

195-9067 

1*9161 

262 

266-0385 

•0(69 

19 

16*3870 

1-9000 

80 

76-7088 

•0203 

141 

136-8305 

1*8789 

202 

196*0623 

1*9003 

203 

2570741 

•0080 

20 

17-5726 

1*8833 

81 

77-6944 

—•0167 

142 

137-8161 

1-8980 

203 

197-9379 

1*8808 

264 

25+0807 

+*0394 

21 

18*5582 

1*8622 

82 

78-6800 

-0)50 

143 

1388017 

1*0167 

204 

198-9235 

1-8600 

265 

259*0453 

*0764 

22 

10-5438 

1-8419 

83 

79*0656 

•0933 

144 

139*7873 

1*9333 

205 

199*0091 

1-8417 

266 

260-0309 

•mi 

23 

20*5204 

1-8217 

84 

80*6612 

*1314 

145 

140-7729 

1*9500 

206 

200-8947 

1*8322 

267 

261*0165 

1469 

24 

21-5160 

1-8026 

86 

81*6368 

*1692 

146 

141-7686 

1-96G7 

207 

201-8803 

1-8014 

268 

262-0021 

*1647 

25 

22-5000 

1*7814 

86 

82*6224 

*2072 

147 

142-7441 

1*9825 

208 

202-8659 

1*7805 

269 

262-9877 

•2239 

26 

23*4862 

1*7600 

87 

83-C080 

*2444 

148 

148*7298 

1*9980 

209 

203-8515 

1-7575 

270 

263-9733 

•2580 

27 

24*4718 

1*7383 

88 

84-5936 

*2833 

149 

144*7164 

20122 

210 

204-8371 

1*7369 

271 

204-9589 

•2992 

28 

25*4574 

1*7167 

89 

85-5792 

•8203 

150 

145-7010 

2*0253 * 

211 

205 8227 

1*7139 

272 

265*9445 

*3369 

29 

20*4430 

1*0933 

90 

86-5648 

•3572 

151 

146-6866 

2-0309 

212 

206*8083 

1-6894 

273 

266*9301 

3739 

30 

27-4286 

1-G680 

91 

87-5501 

*8955 

162 

147-6722 

2-0492 

213 

2077939 

1-6664 

274 

267-9167 

•4122 

31 

28-4142 

1*6-156 

92 

88-5360 

•4333 

163 

148-6678 

2*0611 

214 

208-7795 

1*6433 

275 

268-9013 

•4500 

32 

20-3908 

1*6192 

93 

89*5216 

*4692 

154 

149-6434 

20739 

215 

209-7651 

1.6178 

276 

269-8869 

-1869 

33 

303864 

1 -6955 

94 

90*5079 

*6061 

155 

150-6290 

20858 

216 

210-7507 

1*5922 

277 

2«q. M72** 

*5253 

34 

31*3710 

1-5692 

96 

91-4928 

•5433 

156 

151-6146 

2*0955 

217 

211-7363 

1*5667 

278 

271*8581 

•5611 

36 

32-3567 

1*5455 

96 

92*4784 

*5789 

157 

162-6002 

2*1036 

218 

212-7219 

1*3411 

279 

272-8437 

•5980 

36 

33-3423 

1*5167 

97 

93-4640 

*6167 

158 

153*6858 

2-1136 

219 

213*7105 

1*5130 

280 

273*8293 

•6347 

37 

34*3279 

1-4914 

98 

94 4496 

*6525 

159 

151-6714 

21228 

220 

214-0931 

1*4860 

281 

274-8149 

•6092 

38 

86*3136 

1*4688 

99 

95-1852 

-6894 

130 

155*5570 

2*1314 

221 

215-6787 

1*4589 

282 

275-8005 

*7061 

39 

36-2991 

1*4358 

100 

96-4208 

*7228 

161 

156-5426 

21383 

222 

210*0648 

1*4308 

283 

276-7861 

*7419 

40 

37-2847 

1-4061 

101 

97-4004 

*7586 

162 

157*6282 

2-1433 

223 

217-6499 

1-4028 

284 

277-7717 

*7764 

41 

38-2703 

1-3778 

102 

98*3920 

■7944 

163 

158*5138 

2-H94 

224 

218-6366 

1*8788 

235 

278*7573 

*8122 

42 

39-2559 

1*3480 

103 

99*3776 

‘8289 

164 

159*4994 

2-1567 

225 

219-6212 

1*3439 

286 

279-7429 

•8469 

43 

40-2415 

1*3180 

104 

100*3682 

•8633 

165 

160-4850 

2-1603 

226 

920*6068 

1*3141 

287 

280*7285 

•8803 

44 

41-2271 

1-2894 

105 101-3488 

•8986 

160 

161-4706 

21617 

227 

221-5924 

1*2828 

288 

281-7141 

*9147 

46 

42-2127 

1*2586 

106 102-3344 

•9333 

167 

162-4562 

21667 

228 

2225780 

1-2533 

289 

282-6997 

•9600 

46 

43-1983 

1*2197 

107 103*3200 

*9667 

168 

163-4418 

2-1G92 

229 

223*5636 

1*22*28 

290 

283*6853 

•9838 

47 

44-1839 

11967 

108 104-3056 

1*0009 

169 

164-4274 

2*1728 

230 

224-5402 

11905 

291 

284-6709 

1-0192 

48 

46 1695 

1*1647 

109 105-2912 

1*0333 

170 

165*4130 

2-1742 

231 

225-5348 

3*1689 

292 

285*6565 

1 0608 

49 

46 1651 

1*1347 

110 106-2760 

1 0667 

171 

166-3986 

2*1755 

232 

226*5204 

1*1283 

293 

280-6421 

1*0850 

60 

471407 

11014 

111 107-2625 

11000 

172 

167-3842 

2*1769 

233 

227-5060 

1*0967 

294 

287*6277 

11167 

61 

481268 

1*0703 

112 108-2481 

1-1308 

173 

168-3698 

2-1765 

234 

2284916 

1*0614 

22-5 

288-6133 

1*1483 

62 

49*1119 

1*0369 

113 109-2337 

11622 

174 

169* 3554 

2-1742 

235 

229 4772 

1*0233 

296 

289 5984 

11814 

53 

60*0975 

1-0025 

114 110-2193 

1-1955 

175 

170-3410 

2*1728 

236 

230-4628 

•9953 

287 

290*584 5 

1*2130 

64 

51-0831 

*9703 

116 111*2019 

1*2*253 

176 

171*3266 

2*1714 

237 

231! (84 

*9622 

290 

291*6701 

1*2439 

56 

52-0687 

•9368 

116 112*1905 

1*2561 

177 

1723122 

2*1078 

238 

232*4340 

•9280 

299 

292*5568 

1-2747 

56 

53-0543 

•9025 

117 113-1701 

1-2858 

178 

173-2978 

2-J 64*3 

239 

233-411(6 

•8928 

300 

293-6414 

1-3036 

67 

54*0399 

*8667 

118 1141617 

1*8167 

179 

174-2834 

2*1597 

240 

234*4052 

•8597 

301 

294*5270 

1*3322 

58 

55*0965 

•8333 

119 115-1473 

1-3455 

180 

175-2690 

2*1561 

241 

235-3908 

*8228 

302 

296-5126 

1*3022 

59 

OG-Oill 

•7964 

120 116*1829 

1-3739 

181 

170*2546 

2*1489 

242 

236*3764 

*7894 

303 

296-4982 

1-3903 

60 

60-9967 

*7622 

121 117-1185 

1-4025 

182 

177-2402 

21439 

243 

237*8020 

*7530 

304 

297-1838 

1*4197 









Vv^Jiab'xyn. a 


Day 0*8 moan 
longitude. 


Eqn. 


305 

306 

307 
$08 
309 


310 

311 

312 

313 

314 


315 

316 

317 

318 

319 


320 

321 

322 

323 

324 


325 

326 

327 

328 
329 


330 

331 

332 

333 

334 


335 

336 

337 

338 

339 


340 

341 

342 

343 

344 


Degrees, 


298*4694 

299*4550 

300*4406 

801*4262 

302*4118 


4-1*4492 

1*4747 

1-5042 

15297 

1*5567 


808*3974 

304*3830 

305*3636 

306*3542 

307*3398 


308*3264 

309*3110 

310*2966 

311-2822 

312*2678 


318*2634 
314 2390 
315*2226 
316*2102 
817*1958 


318 1814 
319*1670 
320* 1526 
321*1382 
322*1238 


328*1094 

324*0950 

326*0806 

326*0662 

327*0618 


328*0870 
329*0231 
330 0087 

381-9799 


332-9655 

333*9511 

334*9367 

835*9223 

336*9079 


345 

346 

347 

348 

349 


337- 8935 

338- 8791 
339*8647 
340*8503 
341-8359 


350 

351 

352 

353 

354 


342*8215 

343*8071 

344*7927 

345*7783 

846*7639 


355 

356 

357 

358 

359 


3 <7*7495 
848*7351 
349*7207 
350*7063 
351*6919 


360 

361 

362 

363 

364 

365 


352*6775 

353*6631 

354*6487 

355*6343 

356*6199 

3576056 


1*5833 

16089 

1*6344 

1*6589 

1*6819 


1*7060 

1*7280 

1-7497 

1*7728 

1-7922 


1-8153 

1*8347 

1*8530 

1*8725 

1*8917 


1*0111 

1*9269 

1*6453 

1*9611 

1*9768 


1*9917 

2*0064 

2*0211 

20347 

2*0483 


20697 

20708 

2-0819 

2*0930 

21017 


2-1114 

2*1211 

2*1283 

2*1369 

2*1430 


2*1480 
2*1542 
2 1692 
2*1628 
2*1653 


2*1689 

2*1703 

2*1717 

2*1730 

2*1755 


2*1764 

2*1739 

2*1714 

21700 

2*1686 


TABLE XYII B. 

RAHU. 

Mean place of Rahu for centuries, odd years, days and fractions 

Mean place of Fahu for Centuries. 



i BC 
100 A.D. 
200 
300 
400 
500 
€00 


K.Y. 

Deg. 

A.D. 

K.Y. 

3101 

285-2370 

700 

3801 

3201 

149*9500 

800 

3901 

3301 

14*6630 

900 

4001 

3401 

239*3760 

1000 

4101 

3501 

101*0890 

1100 

4201 

3601 

328*8020 

1200 

4301 

3701 

193-515C 

1300 

4401 


Dog. 


AD. 


K.Y. 


I)eg. 


58*2280 
282*9410 
147-6 .10 
12*3670 
237*0800 
101*7931 
326*5061 


1400 

1500 

1600 

1700 

1800 

1900 

2000 


4501 

4601 

4701 

4801 

4901 

5001 

5101 


191 2191 
55*9321 
230*6451 
145*8581 
10*0711 
234*7841 
99*4971 


Mean place of Rahu for Odd Years. 

Yrs. Do*. Yrs Dog. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Dor 


Yrs. Deg. 


19*3529 
3*7057 
5*0686 
77*4116 
96*7643 
8 1161172 

7 135*4701 

8 154*8229 

9 174*1758 


10 193*5287 

11 912*8816 

12 282 2344 

13 251*5873 

14 270*9402 

15 290*2930 

16 309*6459 

17 32*9988 


18 

348*3517 

35 

317*3504 

52 

286*3492 

69 

265*3480 

19 

7*7015 

36 

336*7033 

53 

306*7021 

70 

274*7009 

20 

27*0674 

37 

856*0562 

54 

326*0550 

71 

294*0538 

21 

46*4108 

38 

15-4091 

55 

344*4078 

72 

313*4006 

22 

65*7631 

39 

34*7619 

56 

3*7007 

73 

332*7595 

23 

85*1160 

40 

54*1148 

"57 

23*1136 

74 

362*1124 

24 

104*4689 

44 

73*4677 

58 

42-4664 

75 

11*4662 

25 

123*8217 

42 

92*8205 

59 

61*8193 

76 

30*8181 

26 

143*1746 

43 

112*1734 

60 

81*17*22 

77 

60*1710 

27 

162 5275 

44 

131*6263 

61 

100 5 251 

78 

69*5238 

28 

181*8808 

45 

150*8791 

62 

119-8779 

79 

88*8767 

29 

201-2332 

46 

170*2320 

63 

139*2308 

80 

103*2296 

30 

220*5861 

47 

189*5849 

64 

158*6837 

81 

127*6826 

31 

239*9390 

48 

208*9377 

65 

177-9366 

82 

146*9353 

32 

259*2918 

49 

228*2906 

66 

197*2894 

83 

166*2882 

33 

278*6447 

60 

247*6435 

67 

216*6423 

84 

185*6411 

34 

297*9976 

61 

206*9984 

68 

236*9951 

85 

204*9939 


86 224*3463 

87 243*6997 
eS 263*0525 

89 282*4054 

90 301*7583 

91 321-1112 

92 340*4640 

93 359*8169 

94 19*1698 


100 135*2870 
200 270*5740 
300 15*8610 
400 181 1180 
500 316*4350 
600 91*7220 
7 0 0 227*0090 
800 2*2960 

900 137*5830 


95 38*5226 

96 57*8755 

97 772281 

98 96*5812 

99 115*9341 


1000 272*8700 
2000 185*7400 
3000 98*6098 
4000 11*4798 
5000 284*3497 


Mean place of Rahu at Ujjaln Sunrise on 0 day of each Solar Year. 
A.D. 1840 to A.D. 1920. 


A.D. Deg. 


A.D. Deg. AD. Deg. A.D. Deg. AD. Deg. AD. Dog. 


18 4 0 315*9563 

1841 296*6034 

1842 277*2505 


1854 

1855 

1856 


45*0161 
25*6682 
6*3104 


1868 134*0759 

1869 114*7231 

1870 95*3702 


188 2 223*1357 

1883 203*7829 

1884 184*4300 


1896 312*1956 

1897 292*8427 

1898 273*4808 


1910 

1911 

1912 


41*2554 

21*9025 

2*6498 


1843 257*8977 
184 4 238*5448 
1846 219*1919 


1357 346-9575 

1858 327-6046 

1859 308*2518 


1871 76*0173 

1872 566644 

1873 37*8X16 


1885 165*0771 

1886 145*7243 

1887 126*8714 


1890 254*1870 

1900 234 7841 

1901 215*4312 


1913 343*1968 

1914 328*8439 

1916 304*4910 


18 46 199*8391 

1847 180*4862 

1848 161 1333 


1860 238-8989 

1861 269*5460 

1862 2501931 


1874 17*9587 

1875 368*6058 

1876 339*2880 


1888 107*0185 

1889 87*6657 
189 0 68*3128 


1902 196*0783 

1903 176*7256 

1904 157 3/26 


1916 285*1362 

1917 265-7S53 

1918 246*4324 


1849 141*7805 

1850 122*4276 
1861 103*074.7 


186 3 230 8403 
1864 211-4874 
18 66 1921346 


1877 319*9001 

1878 300*5472 

1879 231-1944 


1891 48*9599 

1892 29*6070 

1893 10*2542 


1905 138-0197 

1906 1X8*6(569 

1907 99*3140 


1919 227*0796 


1852 83*7218 
185 3 64-3690 


1866 72 7817 

1867 153*4288 


1880 261*8415 

188 1 242*4886 


1894 350*9013 

1895 331*6484 


1908 79*9611 

1909 60*6083 


Mean place of Rahu for every 10 days and for fractions of a Day. 


2*1650 

2*1625 

2*1689 

2*1523 

2*1467 

2*1405 


Day. 

Deg. 

Days. 

Dog. 

Days. 

Deg. 

Days. 

Deg. 

Days. 

Deg. 

Days. 

Deg. 

*1 

2 

3 

4 

•0053 

•0106 

•0169 

•0212 

1 

2 

3 

4 

•0530 

•1060 

•1589 

•2119 

10 

20 

30 

40 

•5298 

1*0597 

1-6896 

2*6194 

100 

110 

120 

130 

5*2984 

6*8282 

6*3581 

6*8879 

190 

200 

210 

220 

10*0669 

10*6968 

11-1266 

11*6566 

280 

290 

300 

310 

14-8365 
15*3664 
15 8962 
16*4250 

•6 

3 

7 

a 

9 

*0266 

•0318 

*0371 

•0424 

0477 

5 

6 

7 

8 

9 

•2649 

*3179 

•3709 

*4239 

•4768 

50 

60 

70 

80 

90 

2*6492 

3*1790 

3*7089 

4-2387 

4*7086 

140 

160 

160 

170 

180 

7-1177 

7*9476 

8*4774 

90073 

9*5371 

230 

240 

250 

260 

270 

12-186 3 
12*7162 
13*2460 
13*7768 
14-3057 

320 

330 

340 

360 

360 

16*9549 

17- 4847 
18*0145 

18- 5444 
190742 
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YII-C. 


parts nf ®’s L. 


TABLE XYII—D. 

Decimal parts of increase of 
(£’s L. for one nakshatra. 


TABLE XYII—E. 

Eqn. in minutes of a degvee for ascertaining 
the latitude of a planet. 


TABLE XVI 


Table of Hindu 3in< 


SL 



i 






Depree. Degree. 

Degree. 

Sine. 

Degree. 

Diff. 

Day. Degree. 

Day. Degree. 


Degrees. 

Degrees. 

Mar. Mer. Jap. Von. Sat. 

-f 


— 

+ 

01 

•0099 

•51 -5027 

01 

•1333 

51 

6-8000 

0-00 5682 1703 1107 5940 3811 360 00 

000 

000 

180 00 


•02 

•0197 

•52 *5126 

02 

•2606 

•62 

6*9383 

3-76 5678 4706 4107 6956 3810 3 66‘26 

375 

225 

183 75 

225 

03 

•0296 

•53 *5224 

-03 

•4000 

53 

7-0000 

7 50 5667 1699 1104 6925 3609 852 50 

750 

149 

187 50 

224 




! 




11-25 5651 4688 4099 59( 9 3106 348 75 





04 

0394 

•55 *5322 

04 

•5333 

*54 

7*2000 

15 0 0 5629 1674 1092 6886 3801 34 5 00 

1125 

671 

191 25 

222 

05 

•0193 

•55 -5421 

06 

*6606 

55 

7-3333 

18 7 5 5601 4656 4083 5857 3795 341-25 

15 00 

890 

19500 

219 

06 

0591 

•56 *5519 

00 

•8000 

56 

7-4666 

22 50 5567 4631 1071 5822 3788 3 37 50 

1875 

1105 

19875 

215 








26 2 6 5528 4608 4036 6781 3779 3 33 75 





07 

•0690 

57 • 5618 

•07 

•9333 

•57 

7*0000 

30 0 0 5484 4678 4010 5734 3769 3 3 0 00 

52 50 

1315 

20250 

210 

08 

•0788 

•58 *5716 

08 

1 0606 

•58 

7*7333 

33-75 5431 1545 * 021 5681 3758 326 25 

2625 

1520 

20C. 25 

205 

09 

•0887 

•69 5815 

09 

1-2000 

59 

7-8660 


3000 

1719 

210-00 

199 








37-50 5379 4507 3999 5622 3745 3 22-50 1 





10 

•0986 

•60 ‘5914 

10 

1*3333 

•60 

8 0000 

41-2 6 5318 4167 3976 6558 5731 318-75 

3375 

1910 

21375 

19t 

■11 

1084 

61 *6012 

11 

1-4066 

61 

81333 

45-00 6252 4423 3961 5487 3716 3 1 5-00 

3750 

2093 

217 50 

183 

•12 

•1183 

•62 *6 111 

12 

1*6000 

62 

8-2666 

48-76 5181 4376 3922 5412.3699 311-26 

41 25 

2267 

221 25 

174 








62-50 5104 4324 3892 5334 3682 3 0 7 50 





13 

•1281 

•63 *0209 

13 

1*7333 

63 

8-4000 

66-2 5 5023 4270 3860 5244 3063 3 03-75 

4500 

2131 

225 00 

164 

•14 

•1380 

•64 -6308 

14 

18666 

64 

85338 

60 0 0 4937 4213 3827 5152 3613 3 0 0 00 | 

4875 

2585 

228*75 

154 

•15 

■1478 

•65 *6406 

15 

2 0000 

65 

8-6666 

63-75 4846 4t53 3791 3055 3623 2 9 6 25 : 

52*50 

272 8 

232 50 

143 








67-50 4751 4090 3751 4953 3601 292 50 1 





•16 

•1577 

•66 6505 

16 

2-1393 

66 

8*8000 

71-2 5 4651 4025 3716 4846 3579 2 88-75 

5625 

2859 

23625 

131 

•17 

•1675 

•67 -6603 

17 

2-2666 

67 

: 


80 00 

2978 

240 00 

119 

18 

•1774 

68 *6702 

•18 

24000 

63 

9-0666 

75 0 0 4547 3957 3676 4731 3556 2 8 5 00 i 

6375 

3084 

243 75 

106 








78-75 4429 3886 3636 4617 3534 28 1 25 1 





19 

•1873 

69 6801 

19 

2-5333 

69 

9-2000 

82-50 1327 3813 3593 4496 3309 277-50 

67 50 

3177 

247 60 

93 

20 

•1971 

•70 -6899 

20 

2*6666 

*70 

9 3333 

86-25 4210 3738 3550 4371 3184 27376 

71 25 

3256 

251-25 

79 

21 

•2070 

71 *6993 

21 

2-8000 

71 

9*4666 

90 00 4 0!(o 3662 3506 4241 3159 2 7 0 00 

75 00 

3321 

25500 

65 








93-7 6 3966 3584 3461 4107 3431 26 6 25 





22 

•2168 

•72 -7096 

22 

2 9333 

•72 

9*6000 

97-50 3839 3604 3417 3970 3409 262 50 ' 

7875 

3372 

258 76 

51 

•23 

•2267 

•73 *7195 

23 

3-0666 

73 

97333 

101-25 3708 3423 3372 3828 3381 258-75 

82 50 

3109 

262 50 

37 

24 

•2365 

•74 ‘7293 . 

24 

3*2000 

•74 

9*8666 

105 0 0 3575 3341 3326 3684 3359 255 00 












108-75 3410 3259 3282 3536 3336 25 1 25 

86*25 

3431 

200 25 

22 

25 

•2164 

75 *7392 

25 

3-3333 

•75 

100000 


90*00 

3138 

270 00 

7 

26 

•2563 

•76 * 7491 i 

26 

2*4666 

•78 

10*1333 

112-50 3303 3177 3238 3385 3313 2 4 7 50 





27 

•2661 

•77 *7589 j 

27 

36000 

•77 

10-2666 

116-25 3162 3095 3195 3231 3289 2 43-76 

9375 

3481 

273*75 

7 



_ 1 





120 0 0 3019 3012 3152 3075 3265 240-00 

97 50 

3409 

277-50 

22 

•28 

2760 

•78 *7688 

28 

2-7333 

•78 

10*4000 , 

123-75 2875 2930 3110 2916 3242 2 36 25 1 





29 

•2853 

•79 -77S0 

29 

3-8666 

•79 

105333 

127-50 2730 2851 3070 2756 3221 232-50 

101 25 

8372 

281*25 

37 

30 

•2957 

80 ‘7885 

30 

40000 

•80 

10*6666 J 

131-25 2585 2773 3032 2694 3200 2 2 8 75 

10500 

3821 

28500 

51 








135 00 -.440 2697 2995 2432 3181 22 5 00 

10875 

3256 

288 75 

65 

31 

•3056 

•84 -7983 

31 

4*1333 

81 

io-8ooo ; 

138-75 2295 2624 2961 2269 3162 221-25 





32 

•3154 

32 -8082 

32 

4-2666 

82 

10-9383 ! 

142-50 2152 2504 2928 2106 3146 2 17 50 | 

112 50 

3177 

292 50 

79 

33 

*3252 

•83 -8180 

33 

4*4000 

83 

11-0666 

146 2 5 2011 2 - 7 2898 1945 3131 213 76 

116*25 

3084 

29625 

93 

34 

•3351 

•84 -8279 

34 

4*5333 

•84 

112000 

150 00 1.874 2426 2871 1786 3117 21 0 0 0 

12000 

2978 

30000 

106 

35 

• 1450 

85 -8378 

35 

4 6666 

•85 

11-3333 

153-75 1743 2370 2847 1630 3104 2 06-25 

123 75 

2859 

303*75 

119 

36 

•3548 

86 -8476 

30 

4'SOOO 

86 

11*4666 1 

167-50 1618 2319 2825 1181 3092 2 0 2 50 

12750 

2728 

307*50 

131 








161-26 1503 2275 2807 1311 3083 1 98-75 

131 25 

2585 

311*25 


37 

•3647 

•87 8575 

37 

1*9333 

•87 

11-6000 

165 00 1102 2238 2793 1213 3077 1 95 00 
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Geocentric (Indian) Longitudes of Sun and Major planets 
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13*9 

17*4 

7-9 

9*2 

10*5 

11*9 

13*2 

14*4 

15*6 

... 84*3 

00*0 

94-1 

99*3 

104*7 

110*3 

116*0 

... 340*7 

358*9 

17*8 

36*4 

53*9 

63*9 

78*1 

... 33*8 

36*0 

38*3 

4.0*6 

42*9 

45*3 

47*8 

... 11*2 

23-6 

35*8 

48*3 

60*0 

72*4 

84*5 

... 20*0 

21*3 

22*6 

24*0 

25*4 

26*8 

28*1 

Apia Ap 22 Mv 2 My 12 My 22 

Je 1 

Jell 

... 330*4 

338*1 

345*9 

363*5 

1*1 

8*7 

16*1 

... 356*5 

15*0 

3*2*7 

48*0 

58*2 

59*5 

51*9 

... 62*1 

63*8 

65*0 

67*5 

69*7 

71*8 

74*1 

... 318*9 

330*8 

342 8 

354*8 

6*7 

18*0 

30*0 

... 32*7 

34*0 

35*3 

36*6 

37*9 

89*3 

40*7 

. Ap 11 

Ap 21 

My 1 My 11 My 21 My 31 Je 10 

... 105*4 

107*6 

111*9 

116*9 

120*6 

125*4 

130*8 

9*9 

25*7 

37*3 

40*8 

34*3 

30*1 

35*4 

... 91-3 

92*1 

93*2 

94*5 

96*1 

97*9 

99-7 

... 43*7 

64*6 

64*G 

74-1 

82*9 

89*9 

94*9 

... 45-5 

46*7 

47*9 

49*1 

50*5 

51*9 

53*3 


5-4 


12-5 19-7 26-5 33-3 39*9 46*1 53*1 58*0 

97-8 95-3 88-0 88-9 9*6 113-1 130*1 U8-1 

24*6 26-5 23-2 29-7 30-9 31*8 32-4 32-7 

31-0 39*9 49*8 60-1 70*6 32*2 93 4 104*9 

17-5 18-6 19 1 19 4 -0*3 20*4 20*4 20*5 


63-4 68* 
165-8 182* * 
32-6 32 

116*8 128; 
19*9 19*1 


70*6 

52*3 


69-2 77 4 

54-6 56*9 


_ 178-1 lMf. 

91-2 108*6 1260 144*1 161*4 177*2 1*9* 

62*6 64*1 65*4 66*5 67 


127*7 133*7 139*8 146*0 152*4 158*6 1650 171*6 


68-9 60*9 


30*4 3P3 32*3 33-1 33*9 34 2 34-5 


1*1 8*7 16*1 23*4 30*6 37*7 44* 8 51-5 58*2 6-1*7 71*1 77*4 

8-2 59-5 51-9 49*0 56*9 70*6 87*2 105*3 123*7 141*6 157*9 171*0 

4 78-7 81*0 83*3 85-6 S?*9 89*9 91*8 93*8 


188 G 

199*3 

208i 

34*8 

34*5 

$ir 

S 9 

S 19 

' 

77*4 

83*8 

m 

171-0 

177-8 

170, 

93*8 

96-6 


140»4 

153 8 

165 fi 

49-1 

49*1 

*«* 

S 8 

S 19 

al 


136-3 141*8 147*6 153-5 159*7 165*8 172*2 178*7 
48*0 


1835 Mars 
0’« 1,. More. 
+ 1 Jup. 
V OIL 
Sat. 


346-8 354*1 
16*1 21*6 


1*7 

17-1 


9*2 

11-0 


16-8 

14-0 


21-0 

25-6 


31-4 

41-3 


38*8 

59-5 


363*0 

58*6 


55 

69*6 


17*8 

60*7 


30*1 

01*8 


42*4 

83*1 


53*9 

64*4 


66*8 

65*7 


79*1 

67*0 


64-3 

82*6 

101*3 

119*5 

136*5 

160*9 

103-8 

100*0 

108*2 

110*4 

112-8 

.! 15*0 

95*5 

89*9 

84*2 

79 6 

81-6 

83*8 

65*9 

57-2 

58*3 

59'4 

60*6 

61*4 

45-6 

52*8 

59*6 

66*5 

73-3 

79*5 

78*3 

96*9 

114*6 

1301 

141*3 

144*3 

128*9 

130*8 

132*8 

134*8 

1369 

139*1 

91*3 

103*5 

1.15*9 

128*0 

140*1 

152*1 

08*4 

69*8 

71*2 

72*5 

73-8 

74 7 


18 M 
160-3 
119-5 
93*0 
63*0 


191*9 W* 
152-9 WCjJ 
i2i-6 i%: 
107*1 117 
63-3 


86-1 


76-6 


92*4 

182-9 

143-4 

m-2 

76*5 


98-5 ll 7, 
1375 J- 4 % 
146*0 UW 
188-3 *4.‘j 
771 7fj 


1886 Mars 
Q’s L. More. 
-1 Jup. 
Yen. 
Sat. 


134-0 134-0 135*8 137*3 1400 143-7 1480 152-7 

0-1 362-7 353-6 3-3 18-6 36*2 55*1 73*9 

155*6 161-6 153-7 152-9 152-8 152-9 153*2 154*1 

313-8 322-3 331*7 342*0 353*1 3*7 14-7 26 1 

71-9 72*3 73*7 74*^ 75*8 77*0 78*1 79*4 


157-0 163*0 108-6 174*6 180*5 1868 193*2 199*9 

92-1 108-6 126-8 122-5 116*0 115*6 128*7 

155*0 1500 157*5 169*2 101*0 162*9 105*0 107*0 

37-8 49*6 01-3 73 2 85 1 97*1 109*3 121*6 

80*7 82*1 88-5 84*8 86*1 87*2 88*3 89*1 


206*5 *■ 
148*4 
169*1 17x 
188*6 14f 
90*3 91 


Eng. Date. Ap 12 Ap22My2 My 12 My 22 Je 1 ‘Jell Je 21 Jl 1 J1 11 Jl 21 J1 31 Au 10 Au 20 Au 30 S9 S 19 s - 


1887 Mars . 

2*4 

9*7 

17*3 

246 

31*9 

39*0 

16*1 

53*2 

©’s L. Merc. . 

.. 333-9 

343*1 

367*3 

14*8 

33*6 

52*7 

70*9 

860 

+ •6 Jup. . 

.. 189-4 

188-1 

186*8 

185*6 

184*5 

1836 

183*1 

182*9 

V eu. . 

.. 30-4 

42*3 

54*4 

66*2 

77*3 

89*1 

100*3 

111*3 

Sat. . 

.. 85-4 

86*1 

66-8 

87*5 

88*5 

896 

90*7 

92-0 


60*2 66*9 73*8 80*8 

101*1 * 108*4 105*5 98*3 

183*0 183*3 184*0 184*9 
121*8 131*8 141*3 149*7 
93*3 94*6 95*9 97*2 


87*0 93*5 99*9 106*1 

99*4 109*3 123*9 140*7 
186*2 187-6 189*4 191*2 
166*6 161*5 163*9 162*1 
98*5 99*8 101*0 102*2 


112*4 UM 
158*5 17 V 
193 2 tm 
166*6 
103*2 10' 


Eng. Date. Ap 11 Ap21 My 1 My 11 Mv 21 My 31 Je 10 Je 20 Jo 30 Jl 10 Jl 20 Jl 30 Au 9 Au 19 Au29 S8 SIB 


1888 Mara 
0»s h. More, 
+*3 Jup. 
Ven. 
Sat. 


178*0 174*2 
335*1 351*9 
223-3 222*4 
335*2 347*5 
99*2 99*6 


170*2 168*3 169*6 1 70*5 1 73-9 176*7 

1.0-9 29*2 48-0 655 80*0 88*9 

221-3 220*0 218*9 217 6 216*3 215 2 

359 7 12*2 24*2 36*5 48*8 600 

100-0 100-5 101*3 102 2 103*1 104*3 


179-4 183-4 
88*3 80-9 

214-4 213-6 
73 1 85*6 

105-5 1W8 


188-3 193-6 
79-9 88*2 

213-3 213-4 
97*7 110*0 
108-1 109*4 


199*2 2050 
102*1 118-7 
213*8 214*6 
122-4 134 4 
110*6 112*0 


211-1 217*4 
136*8 354-6 
216-7 216-3 
146-9 159*0 
113-8 114*6 


224*2 23' 

171*8 

218*2 

171*5 

115*7 


1889 Mars 
Q’s L. More. 
+•1 Jup. 

V eu. 
Sat. 


16*9 24-2 31*4 38*6 io*0 62 4 59-4 66-2 

347*1 6*8 24*6 4 2 4 5 7*8 68*3 70*5 63*3 

255-7 255-9 255 7 266*3 251*7 253*7 252*5 251*2 

28*2 25*8 20*2 14*1 11*0 12*0 16*2 22*:‘> 

113-2 113*4 113*4 113-4 11-11 114 8 115*5 1165 


73*0 79*0 86-4 !)2*8 

60*2 67*1 80*1 96*4 

349*9 248*6 247*4 246*4 
30-7 40*0 61-2 60*2 

117-5 118*3 119*8 121*1 


99*4 105*8 112 2 1J8*7 
114*5 132*7 150-4 166*9 


246*7 245*5 245*4 245*6 
71 1 82*1 93*7 105*2 


122*4 123*7 125*0 126*4 


124-8 
1791 1 " 
246*2 241, 
117*1 12. 
1-27*6 1*41 


Mesli. Vrsh. 
30 00 


Mith. Hat. Sim. 
90 120 150 


Kan. 

180 


Tul. 

210 


Vrsch. Dli an 
240 270 


Jink. Kum. Min. Asm. BhftV. Krit. Kohi. Mri*. Avdh. Punav. 1'usb. Asl. 
300 330 360 13 - 3 26*7 < 0 0 53-3 6G-7 80-0 1)3-3 106-7 l-« 












V ■ ( . ' ■ 

nriae lor every ten days from A D. 1880 to A.D. 1889. 


25 




•200 210 

220 

230 

240 

250 

260 

270 

280 j 

290 

300 

310 

320 

330 

340 

350 j 

194’1 204-0 

213*8 

223-7 

I 233 0 

243-1 

253*3 

263*1 

273*0! 

j 282*8 

292*7 

302*6 

1 312*4 

! 322*2 

1332 1 

342*0 j 

- 1-9 - 1-7 

-1-5! 

; -1*2 

-0*9 

: -0*5 

-0*1 

4*0-3 

4-0*6 

4*1-0 

4*1 3 

4-16 

; +1*8 

4*2*0 

+ 2-1 I 

, +2*2 

,028! 

N 7 

N 17 

H 27 

D 7 1 

1 D 17 

D 27 

Ja 0 ! 

; Ja 10 1 

1 Ja 26 

F5 

F 15 

F 25 

i Mr 7 

! Mr 17 

Mr 27 

Aipp t Aiup 

Kart 

Kar t 

Kan 

M»rg 

Marg 

Marg 

25 

Tai 

Tai 

Tai 

Masi 

Masi 

1 Masi j 

I’iM* 

Pang « 

1 U 1 

24 

4 

14 

24 j 

; f * 1 

16 

6 

1 15 

25 

6 

16 

| as 

0 

16 | 


Sl 


351-8 

4 - 2-2 


20 


179-0 

185*7 

192*2 

199*0 

205*9 

212*8 

219-9 

226*9 

233*8 

81 

24.1*1 

248-4 

©* 

cr 

263 1 

270-7 

278-2 

285-7 

293*3 

300*9 

308*7 

187*1 

m- 3 

216-7 

224*9 

224*0 

216*4 

214 3 

221-5 

2346 


25U*6 

268*1 

285-6 

302-7 

318*2 

329*3 

334*3 

328*1 

322*8 

326*8 

850-6 

349*2 

348*0 

347*0 

346*2 

345*6 

344-6 

345-8 

346 6 


347*5 

849-5 

350*2 

351*9 

353*8 

356*0 

358*1 

0*3 

2*7 

6*1 

195-7 

208*1 

220*5 

232*8 

245*1 

257-3 

269 C 

281-9 

2940 


805*8 

317-7 

328*9 

340*0 

350*7 

0-9 

10*1 

18-6 

25T 

29-3 

4*6 

3*3 

2*2 

10 

0*4 

359*9 

359*3 

359-3 

359-2 


859*1 

3596 

02 

06 

16 

2*5 

3‘5 

4*7 

5*9 

7*2 

72*9 

76*9 

80-0 

82*5 

83*9 

84*2 

83*0 

81-6 

77-1 

82 

73*4 

70*0 

68*1 

60*9 

07*1 

68-6 

7C-8 

74*2 

77*9 

82*0 

197*0 

207*0 

209-8 

203*1 

198*0 

202*9 

214-4 

229*7 

246*8 


264*4 

281*6 

297*4 

310*3 

316-2 

312 7 

305*5 

307*1 

317*2 

331*8 

,>1*6 

30*6 

29*2 

27*8 

26-4 

25*1 

24-1 

23*2 

22*6 


22*2 

22*2 

220 

23-3 

24*3 

256 

27*1 

28*8 

30*7 

32-8 

140-7 

152*8 

164-8 

177-2 

189*5 

202*0 

214-4 

227*0 

239*6 


252*1 

204*7 

277*5 

290-1 

302-7 

316*2 

327-8 

340*2 

352*3 

4*7 

18*7 

17*9 

17-2 

10-3 

15*5 

14*7 

13-8 

13*6 

13*2 


13*0 

13*3 

13-6 

13*8 

14T> 

15*3 

16 0 

171 

18*3 

19-5 

191*5 

198*4 

205*3 

212*2 

219*4 

226*4 

233-4 

241*0 

248-4 

83 

250*2 

268 1 

270*9 

278*7 

286-4 

294*2 

301*9 

309*9 

317*8 

325*6 

194*3 

189*7 

183*9 

184-9 

194*8 

209*2 

226-6 

243-1 

200-2 


276 5 

290-4 

298-3 

297*6 

289‘ 8 

286*9 

296*3 

310*2 

327*1 

345*3 

67*7 

67-8 

67*5 

670 

67*2 

65*1 

63-3 

62-5 

01-2 


599 

68-8 

680 

57-4 

67*2 

57*5 

58*0 

58*7 

59*7 

61*1 

218*6 

2269 

233*3 

238-9 

210*4 

235*6 

2291 

224-2 

223-4 


226*5 

230*8 

238 1 

246*9 

256-4 

260*8 

277*7 

2»9*0 

300*3 

312-2 

33-9 

33*2 

32*4 

31-6 

30-8 

30*0 

29-2 

28*6 

28-0 


27*4 

27*3 

27-3 

2<*9 

27-8 

28*3 

28 9 

30*0 

310 

32-0 

0 9 

0 19 

0 29 

H 8 

N 18 

N 28 

D8 

l) 18 

D 28 


Ja 7 

Ja 17 

Ja 27 

F G 

FIG 

F 26 

Mr 7 

Mr 17 Mr 27 

Ap 6 

94*7 

99*9 

104*7 

109-3 

113*2 

116*5 

119-7 

120-9 

121*2 

84 

120*6 

118*9 

115-7 

111*8 

108-2 

105*4 

102*6 

101*9 

102*5 

104*2 

167*5 

167*7 

177*3 

190*2 

206*6 

223*8 

240-9 

257-6 

271*6 


281*0 

281*8 

274*2 

270-9 

277*3 

290*2 

306*5 

324*4 

343*0 

1*1 

98-5 

99*7 

100*4 

101*0 

1010 

100*9 

100-4 

99-5 

98*6 


97*3 

90*1 

94*2 

93*f> 

92-4 

91*6 

90-8 

90*5 

90*5 

90*9 

177*7 

190*2 

202-6 

2150 

227-7 

240*3 

262-8 

265*6 

278*0 


290-6 

302*9 

315-2 

327-6 

339-5 

361-7 

3*5 

15-4 

27*1 

38*1 

49*0 

48*4 

47-8 

47*3 

46-5 

45*7 

44-8 

44-1 

43*4 


42*6 

42*3 

420 

41-7 

42*1 

42*5 

42-8 

43*5 

44-2 

44*9 


0 8 

0 18 

0 28 

N 7 

N 17 

N 27 

D 7 

1)17 

1) 27 


Ja6 

Ja 16 

Ja 26 

F 5 

F 15 

F 26 

Mr 7 

Mr 17 Mr 27 

Ap 6 

205*7 

212*5 

219*5 

226*9 

224*7 

241*4 

246*5 

256*3 

2640 

85 

271*6 

279*5 

287*3 

295 1 

303 1 

310-9 

318*8 

326*8 

334*6 

342*6 

157*0 

169*9 

185*7 

202*9 

220-2 

236*9 

251*7 

262*5 

266-2 


260-1 

254*7 

258*2 

2694 

284*7 

202-2 

320*4 

338*6 

355*8 

J0*5 

125*4 

127*2 

128*7 

130*1 

131*2 

132-1 

132*6 

132*8 

132*8 


132-4 

1317 

131*1 

129*5 

128*2 

126*8 

126*5 

124*4 

123*4 

122*7 

127*7 

139*1 

1500 

161-7 

173*4 

185*6 

197*6 

209*2 

222*2 


234*6 

247*0 

2594 

272-0 

284*5 

297-1 

309-3 

321*9 

33-1-3 

316-7 

63*8 

68*6 

63*4 

63*2 

62*4 

61*6 

60-6 

59-7 

58*9 


58*1 

57*5 

57 0 

66*6 

56*4 

56-4 

564 

66*8 

67-2 

57*7 

110-6 

110*3 

121*7 

127-2 

132*3 

1370 

141*3 

115*2 

148*6 

86 

151*0 

162*9 

1533 

152*5 

150*4 

147-0 

143*2 

139*3 

136*3 

134*4 

164*6 

181*7 

1992 

216*3 

281*9 

241-3 

250*1 

246*3 

239*6 


2400 

249*4 

2636 

280*3 

298*2 

316*2 

333*4 

348*9 

359*8 

2*4 

150*0 

152*1 

154*2 

156-jl 

157*7 

169*3 

160-6 

161*7 

162*5 


163*2 

163*5 

1635 

1630 

162*2 

161*3 

160-2 

168*8 

157*6 

156-3 

212*1 

224*1 

235-7 

24 7 3 

258*4 

269*6 

2801 

289*7 

298-8 


306*5 

312*8 

315-6 

3168 

309 6 

303 1 

299-6 

800*2 

303*9 

310-0 

78 3 

78*2 

78-1 

78-0 

77-4 

76*8 

76-2 

75*5 

74-7 


73*9 

731 

72*3 

71*6 

71*3 

71*0 

70 -7 

710 

71*3 

71*6 

220*2 

227*0 

234-7 

241*9 

249*2 

266*4 

2640 

272*1 

279-9 

87 

288*0 

295*5 

303-2 

311*2 

3189 

326*9 

334*8 

342*3 

350*1 

357*7 

178 0 

196*5 

211-7 

225*4 

233*8 

233-2 

225-6 

323*2 

280*0 


243*0 

269 1 

276-5 

294'6 

311*5 

827*4 

339*5 

344*4 

339*4 

334*3 

173*5 

175*7 

177-8 

1800 

182*1 

1840 

185*3 

187-7 

189*2 


190*6 

191-7 

192-6 

193*3 

193*4 

193*4 

1930 

192*4 

191*4 

190*2 

158*2 

170*6 

182*9 

195-6 

208*1 

220*7 

238*2 

2460 

258*6 


271*3 

283*9 

296*4 

509 0 

321*4 

334*1 

346*4 

368*7 

11*0 

23*2 

91*9 

92*2 

92*4 

92*6 

92-3 

92*0 

91*6 

90*9 

90*1 


89*3 

88*5 

87*7 

86-9 

66-3 

85*7 

85*2 

85*2 

85*2 

852 


0 9 0 X9 0 29 N8 N18 N 28 D.8 0 18 H 28 

121-8 130-8 1380 142*3 1470 153*5 158-0 103-7 168-0 88 

19*2-9 207-4 210*9 218*5 210*9 207*2 211*3 224*3 239-8 

497*2 199-4 201-1 203*7 205*9 2081 210*2 212*4 2H*4 

•.47*3 143-0 152*0 158-7 107-0 170*2 i,'6-6 197*2 208-3 

.05 1 105-6 106-1 106*5 100*5 1064 100*3 106*8 106*2 

0 8 0 18 0 28 N 7 N 1? N 27 1)7 JD17 D 27 

380 245 0 252 1 259-5 267*0 271-6 282*0 289-7 297*4 8 9 

990 203-4 197-9 191 0 194*1 204*8 219-2 235*8 253*4 

21-0 223*6 226-6 227 7 229 9 232 1 2344 2306 2389 

90-2 203-0 221-0 233*3 246 4 267 8 270*0 282-2 294*3 

17*8 113-5 119-2 119-9 1201 120-3 120*5 120*1 119*7 

37-3 143-3 149-4 155*0 1G10 107*4 173*2 179 1 184*7 90 

#4*6 176*9 170-5 186 1 1990 215-1 232-2 249-5 ‘206*5 

48-4 2604 251-6 253*3 266*2 257*4 269*5 261-8 204-1 

11-2 163*1 165-3 177-7 190*0 202*5 214*9 2 27*6 240-.1 

29-8 131C 132-3 183*6 133*7 138 8 133*9 138*b 133 7 


Ja 7 Ja 17 Ja 27 V 6 F 10 ¥ 2G Mr 7 Mr 17 Mr 27 Ap 6 

173*5 177*2 180*9 183*3 1869 187*2 186*2 185-8 183*6 179*5 

357 0 274-7 291*9 307*7 320*4 326 7 322*2 315*4 317*1 327*9 

210*3 218-0 219*6 221*1 222*2 223*0 223*8 224*1 224*1 223*7 

219*7 231*0 243*5 255*0 267*9 280*1 292*3 304*4 316*7 329*1 

104-6 103*8 103*0 102 1 101*8 100*0 99*9 99*0 99*3 99 1 

JaG Ja 16 Ja26 F6 Flo F 25 Mr 7 Mr 17 Mr 27 Ap6 

306*2 312*8 320*6 328-2 336*0 343*4 351*1 368*5 5*9 13*3 

270*8 267*1 300*4 308*3 306*7 2990 298*1 306*9 321*0 a3b*i 

241-1 248*3 245*5 247*4 249*2 250* 252 4 253*5 254*5 25.,*5 

306-0 318*0 329-2 340-0 35U8 0*6 9*8 17 9 24*2 27*0 

119-4 1180 117-3 1170 1162 115*4 114*7 114-2 1137 113-2 

lt'0-3 195-9 201*2 206*3 211*3 215*7 219*9 228*5 226 0 229*1 

280*4 990-2 291*2 283*8 280-4 286*6 299 1 315*7 333*7 353*7 

260-4 208*6 2 71*0 273*4 276*5 277*6 279*7 281*7 283*6 285*0 

252-8 266*4 278*0 2900 303-2 *315*8 3283 3407 353*2 6*6 

133-5 132*9 132*3 131*6 130*9 130*1 129-3 136*6 1279 127*2 


fag. P.Phal. V.Phal. Hast. Chit. 8y tt ti. Visa. 
33-3 140-7 100*0 173*3 186*7 200*0 213*3 


Auur. Jyesh. Mulu. P.Ash. U.Aaii, ftrav. 
220-7 2100 2D»-3 266-7 2300 2113-3 


Dan. .Sat:\K P.BIiaO. U-Bhatl. lii-vuti. 
3(Xi-7 3AI-0 333-3 34u'7 306-y * 













Geocentric (Indian) Longitudes of sun and Major planets t^filjVain 


of a Yr. 


_'a mean L, 
Conti, for do. 
English date. 
Tamil mouth. 
Do. date. 


1890 Mars 
0’# Ak-ro. 
4--S Jup. 
Veil. 
SAt. 


1891 Mars 
0’s L. Merc, 
-p 6 Jup. 
Ven. 
Sat. 


1892 Mam 
0’s L. Merc. 
4**3 Jup. 
Ven. 
Sat. 


1893 Mars 
0’s L. Merc. 
- 4-1 Jup. 
Ven. 
Sat. 


1891 Mats 
0’s L. Merc. 
A-8 Jup. 
Ven. 
Sat. 


1895 Mars 
0’s L. Motc. 
4 - 6 . Jup. 
Ven. 
Sat. 


Eng. Date. 
Mars 


1890 
0’h L. Merc. 
-f-3 Jup. 
Ven. 
Sat. 


1897 Mars 
Q’s L. Merc. 
4--0 Jup. 
Ven. 
Sat. 


1898 Mars 
0’s L. More. 
4-*8 Jup, 
Yen. 
Sat. 


1899 Mars 
0>rt h. Mero. 
-f-5 Jup. 
Yen. 
Sat. 


0 

10 

! 857*0 ! 

6-9 

4*2*1 

' +2-0 

AP 12 

! Ap 22 

Chit | 

Chit 

1 

1 11 


20 SO 


16*7 : 26 6 


21 


31 


230 0 231-0 
3-2 21-1 
286-1 287*3 
i 1 26*5 
1270 126-6 


230-7 229-6 
36-9 48-4 
288'4 289* 1 
37*5 500 
126*5 126*6 


311 38-8 
14-5 25-7 

314-7 316*7 
319-5 331*4 
140*8 140*4 


45*8 52*5 
32*6 27*7 
318*5 320-2 
343*2 355*2 
140*0 139*6 


40 

50 

60 

70 

80 

1 

90 

36-4 

46*3 

66-1 

660 

i 75*9 

85-7 

4*1*4 

+1'1 

40*8 

+0*4 

1 *f0*0 | 

-0-3 

> My 22 

Je 1 

IJoll Je 21 

Jil 

J1 11 

Yaik 

Vaik 

Vaik 

Ani 

Ani • 

Ani 

10 

20 

: 30 j 

9 

19 i 

29 

227 1 221-3 

221-2 

219*1 

218*1 

218*6 

51-4 

45-1 

40*9 

46-5 

59*1 

75*5 

289-5 

289-6 

289-3 

288*7 

287*8 

286-8 

621 

74*3 

86-2 

98-3 

110*3 

121-9 

127-0 127-4. 

127*9 

128*8 

129*7 

130*6 

59-3 

66*1 

72-7 

79*3 

85*7 

92-3 

21-6 

25-3 

36-9 

52*8 

70*7 

39*5 

321-6 322-9 

3211 

324*6 

324-9 

324-9 

7-3 

19-2 

31-3 

43-4 

56*5 

67*6 

139-8 

140-0 

140*2 

140*8 

141-5 

142-2 


100 110 120 130 140 150 

' 135*0 144-8 i 164-7 164 6 


9*6 | 106-4 115*3 j 125-1 
-0*7 -1*1 ; -1*4 -16 
J1 21 J1 31 An 10! Au 20 
Adi I Adi j Adi' I Avan 
7 17 j 27 | C 


-1*9] -2*0 -2 4 | -2-2 
Au 30' S 9 S 19 S 2ft 


Avan Avan j Pur 


16 ! 26 | 5 


Pull 

15 


220*2 222*9 
93-6 112*2 
286-4 284 0 
133*6 146*1 
131*7 132*8 


226-5 230*8 
130*3 14?* 1 
282*7 281-9 
166-6 167-9 
134 0 135*2 


235-8 241*2 
1613 169*8 
280-7 279 6 
179-3 189*9 
136*5 137 8 


247-3 

169-4 

2791 

2002 

139*1 


263-: 

161-t 

279( 

209* 

U0* 


98-8 105 2 
108-0 1250 
324-5 323-8 
79*9 91*8 
143*2 144-3 


1U-7 118-2 
140-8 151-4 
322-8 321-5 
103-6 116*3 
145-4 146*6 


1216 130*8 
153*7 146 9 
320-3 319 0 
128*6 141-0 
147-8 149-1 


137-1 
142 6 
317-6 
153*4 
150*4 


263-3 208-C 
13-0 10*4 
342-4 314*8 
44*0 54*6 
154-3 153*7 


273*7 278*7 
3-2 4-5 

347*1 349-3 
64-7 73*8 
153*2 152 7 


283*0 287-1 
14*5 29-6 

351-5 363-5 
o2-2 88-9 

162-6 152-5 


290-3 

47*5 

365-4 

93-6 

152-5 


294-2 294-2 
C6*0 86*1 

357 1 368-6 
9v*8 91*9 

152-9 153*3 


294-7 

103*1 

369-8 

85-7 

153-8 


293*5 2910 
119-4 131-7 
0-3 0-8 

S0-1 77*2 
154-8 155-7 


288-7 286*2 
137*0 132*1 
13 1-2 

78-5 82-7 
166-6 157*7 


284-6 284*6 
125*8 128*4 
0*7 0*0 

89*3 97*9 
158*8 160*0 


40*3 5*2-8 59-3 65*8 

346-7 344*4 362*7 7*0 


9*9 12-3 

353*6 6-1 


14*7 17‘2 
18*4 30-7 


72-1 78-5 S5-0 

24-3 43*0 61*9 

19-5 ‘21-9 24-4 

43 0 65*3 


67*5 


91*4 

79*4 

26-5 

79*7 


Eng. Date. Ap 12 Ap 22 My 2 My 12 My 22 Je 1 Je J l Je 21 


286*6 293-9 300-5 307-4 314*1 821-0 

332-6 345*8 2*8 21*5 40*3 68 3 

37-8 40-0 42*3 44-6 46*9 49-3 

314*3 32S O 332*8 343*2 863-8 5*0 

180*4 1800 179*6 179*1 178-4 177*6 


327-8 

76*6 

51-6 

16-4 

170-8 


333*9 
91*1 
54*0 
27 6 
176*8 


61*6 67*5 
811*6 368-2 
65*9 67*4 
30*9 12-7 

192*9 192*1 


73-6 79-6 
17-0 36-8 
69*3 71*1 
54-9 66*3 
191-3 190-6 


85-8 
53-6 
73*2 
78*0 
lyo-o 189-4 


91-8 98*0 104-2 

G9-0 79-7 81-2 

75*3 77*6 79-9 

89*4 100-4 111*4 

188-8 


188-6 


Ap 1) Ap 21 My 1 My 11 My 31 My 81 Je 10 Je20 Jc30 Jlio 


3060 3130 31'OG 328-2 336-8 3-13-1 350-6 3.V7-8 
,n *"* 58-6 0*2*9 58-7 61*9 


353*9 12*1 
95*3 96-0 
335*8 348*1 


30-6 46*8 
97-0 98*3 
0-3 12-8 


24-8 37 1 49-2 61*6 


78-3 82-7 
8-2 24-1 
126*8 126-6 
15*7 10-5 

217*0 216-4 


87-9 93-4 99-0 104*7 110-7 116*6 

37-1 43*5 39-3 33*0 .34-7 46*7 

126*6 126-8 127*3 128*3 129*4 1308 

3-9 10 1*3 4-9 11*3 19-3 

216*7 215*0 214-2 213*3 212*7 212*1 


Eng. Date. Ap 12 Ap 22 My 2 My 12 My 22 Je 1 Je 11 Je 21 


323*7 33-1*5 
16*9 24 0 
160*1 158-9 
11-7 24-1 
228-6 228-0 


339-2 346-9 
21-2 15-2 


354-C 
15-4 


2-0 

25-8 


158*1 167-4 15d*9 156*9 
36-7 49*0 61*3 739 


227-3 226*8 226*0 225*3 


9*5 16-9 

•11 0 58*8 

157-1 167-8 
86-3 98-5 

224-6 224 0 


96*4 100-3 
3-6 356*3 
194-1 192-8 
319 8 331 9 
2399 239-5 


104-6 110 2 
356-2 3-7 

191 5 190-3 
343-7 355*7 
239*1 238-6 


114-3 119*5 
18*0 35*5 
189*2 188-2 
7*6 19*7 
237*8 237*0 


124*9 

54*1 

187*5 

31-7 

236*3 


130*5 

73*2 

187*2 

43*9 

235-7 


Alesh. Vrsb. 
30 60 


Mith. 

90 


Hat. 

120 


Sim. Kan. Tul. Vreeh, 
150 180 210 240 


270 300 330 


97-8 

104*1 

no-6 1160 

97-4 

111*2 

118-6 110 3 

28-5 

30-6 

32*4 

34-0 

91-9 

104-1 

116-5 

128-6 

165-1 

166*4 

166-2 166-9 

J1 1 

J1 11 

J121 , 

JI 31 

340-1 

345-7 

351-4 

356 1 

99*5 

99-2 

91*5 

90*4 

66*3 

58-6 

CO* 9 

62 9 

39*1 

51-3 

63*0 

74-8 

176*8 

176-8 

1771 178-0 

110-3 

116*7 

122*7 

1290 

74-1 

71*2 

78*0 

90-8 

82-1 

841 

86-7 

89-0 

121-7 

131*7 

141*0 149-2 

188-4 

1881 

188-4 

188-7 

Jc 30 

J1 10 

Ji 20 

JI 30 

4-8 

11-9 

18-4 

250 

56-5 

68-8 

85-0 102-8 

107*3 

109-4 

111-6 113-8 

73*8 

86-2 

98*3 

110-6 

197*7 

197-4 

197-6 

197*7 

122*6 

128-3 

134*6 

141*1 

62*2 

79-9 

98*7 

116-9 

132-5 

1341 

130-0 

138-1 

28*6 

3S-8 

49-4 

60*6 

211-6 

211*1 

2111 

211*0 

Jll 

J] 11 

Ji 21 

JI 31 

24-1 

31*2 

38-1 

14-9 

77*4 

962 

1140 

1300 

158-8 

159-8 

161-2 

162-8 

110*6 

123-3 

135*4 

147-3 

223*6 

222-8 

222-4 222-1 

136-4 

142-3 

148-1 

154-4 

91*3 

108-2 

121-9 

128-8 

187*1 

187-2 

187-8 188-7 

55-5 

68-1 

80-4 

92-3 

235-0 

234*2 

283-8 233*3 

. Min. 

Asm. Dliar. 

Km. ! 

! 360 

13*3 

26*7 

40*0 


123-3 129-5 
109 0 109-4 
35*3 36-4 
140*6 152*7 
167-6 168-6 


1360 142-3 
118*6 132-7 
37-0 37*6 
164-6 176*8 
169 6 170 7 


0*5 40 

98*8 112-7 
64*8 66-6 

86*8 98*7 
178*5 179*4 


6*3 7*7 

129*5 147*1 
68*3 69-8 

110-9 123*2 
180*4 181*4 


1*0 

165-0 

70-9 

135*5 

182*5 


135*4 Hl-7 
107-3 125-1 
91-2 93-4 
155*8 160*2 
189*1 189-8 


148*1 154-6 
143-3 160-7 
95*4 97-4 

161*3 158*4 
190*7 191*6 


31*3 37 3 
1212 139*1 
11 o*9 1183 
122*8 135*0 
198*0 198-6 


43*2 49*1 
1560 1701 
120-5 122-8 
147* 5 159-6 
199*3 200*0 


53*2 

179*1 

124*9 

172-1 

201*0 


147-3 153-6 160-1 
134*5 149-7 160*7 
MO-9 142-3 144-5 
72-1 83-4 95-4 

210-9 211-3 211-8 


S 9 S19 


51-4 58-1 
142-2 140-9 
164-4 166-4 
159-2 171-0 
221-8 222-1 


64*8 70*5 

141-6 135*6 
168*3 170-4 
182 1 192*9 
222*3 222*6 


160-6 166-9 
126-4 1190 
189-8 191*2 
104*7 116*8 
233*0 233*0 


173*3 179*7 
119*6 128-7 
192-8 194-6 
129-3 141*5 
233 1 233*1 


I43*i 

147* 

316* 

165* 

151* 


Eng. Date. ApllAp21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je. 30 Ja 10 J120J130 An 9 Au 19 Au29 S 8 S 18 S2S 


286*4 

139*1 

359*0 

107-2 

16P2 


148- 9 

149- 3 
37-7 

188-9 

171-9 


289- 
153\ 
357 
117 
162 

» 
167 
37 , 
200 

173^ 


An 10 Au 20 Aa30 S9 S 19 S2 


6 

182 

71 

147 

183 


161*0 
176*8 
99-2 
152 1 
192-2 


167 

18ft 

10( 

147 

lfttf 


Au 9 Au 19 Au 29 S 8 S 18 S 2. 


57 
17! 
12« 
m 

20!? 


166-6 173-0 
163-6 157-0 
146-7 148-9 
107-5 119*6 
2121 213*0 


171 

31 i 


S2 


76*4 

138*6 

172*5 

203*6 

223*4 


8 f 

Hi 

17/ 

2 


186*6 

143*0 

196*4 

153*7 

233-7 


53*3 00 * 7 ' 80*0 93*3 106*7 


Adif 

113K'jj 
















.~. ^.— .. - 

\ «A 

Sunrise for every ten days from A.D. 1800 to A.D. 1899. 



1490 200 

210 

220 230 

240 250 

260 

270 280 

290 

300 

310 

320 330 340 350 

fl84*3 1941 

204*0 

| 213*8 I 223*7 

233*6 | 243*4 

258-3 

263-1 273*0 

282*8 

•*•92*7 

302*5 

312-4 322*2 332*1 342*0 

| - 2-1 ; - 1*9 

- 1*7 

-1*5 I -1*2 

- 0*9 ; - 0*5 

-0*1 

4-0*3 4-0*6 

4-1-0 

4-1-3 

4-1*6 

4-1*8 1 4*2*0 4-2*1 4 2*2 

| O 19 O 29 

N 8 

JN 18 N 28 

0 8 ; V 16 

D 28 

.la 7 Ja 17 

Ja 27 

F 6 

F 16 

F 26 Mr 7,8 17,18.27,28 

Aipp Aipp 

Aipp 

Kart ! Kart 

Karr Marg 

Mar-* 

Mur u - Tai 

Tai 

Tai 

Ma8i 

j Mati Ma.4 Pang, Pane* 

1 4 j .14 

24 

< | n 

24 5 

1 15 

2r> , 5 

15 

25 

6 

1 10 20 6 I 1(5 


0 9 


269*6 2663 
169*6 16G*9 
279*2 280*0 
‘219 0 226 0 
1*11*6 112*7 

149*8 156*2 
169*1 176*0 
315*3 3.14*4 
178*3 190*8 
162*6 163*2 



351*8 
4 * 2*2 
AP '*.7 
Pang 
20 


273*1 280*2 
180*0 196*8 
280*6 281*7 
232*6 285*8 
143*7 144*7 

162*3 168*7 
192 1 209*4 
314 4 314*3 
203*2 215*8 
155*0 156*1 


287*3 294*6 
213*1 280*3 
283*1 284*6 
236*3 231*3 
146*3 145*9 

174*9 181*2 
226*4 241*9 
314*7 316*4 
228*3 210*9 
167*0 157*8 


302*0 309*1 
246*7 261*6 
286*4 288*5 
226 1 221*1 
146*5 146*6 

187*5 193 7 
254*0 259*5 
316*3 317*6 
253*4 266*1 
158*6 168*9 


316*6 

272*3 

290*6 

220*9 

146*7 

199*9 
265 4 
319*2 
278*6 
169*2 


0 8 018 0 28 N 7 N17 N 27 D7 D17 D27 


292*6 296*9 
170*8 188*4 
866*4 364*3 
127*8 139*1 
163*8 lo5*0 

161*8 168*1 
184*7 201*3 
36*8 35*8 
212*5 224*6 
174*3 175*6 


301 7 307*1 
206*6 221*7 
363*7 362*6 
150*3 162*0 
166*1 167*2 

174*4 181*1 
216*3 225*8 
34*8 33*6 
236*1 24 7*5 
176*7 178*0 


812-8 318*7 
235*2 242*b 
3611 351-0 
1.78*9 185-9 
108*2 169*2 

187*5 194-0 
227-3 220-6 
32-3 30-9 

258 6 269*6 
179*0 1800 


325*0 331*1 337*5 
241*7 234*3 232*0 
350*8 350*8 361*4 
198*1 2103 222*7 
170*1 170*6 171*2 


200*6 207-2 
216*9 221*2 
29*7 28*6 
279*9 289*7 
181*0 181*7 


213*9 

232*7 

27*8 

298*1 

182*4 


0 9 019 0 29 N 8 N 18 N 28 D 8 D18 D 28 


3*8 1*0 

197*2 208*6 
72*4 72*6 
159-9 172*4 
184*8 180*0 

174-2 180-6 
1963 193-4 
102-4 103*7 
14 4*6 146*3 
134-8 195*9 


358*6 867*4 
212*1 206*7 
72*3 72*3 
184*8 197*3 
187-2 1 88-4 

187*3 1940 
185*8 186*0 
104-5 105-3 
1511 1580 
197-0 198*2 


357*0 358*2 
200-3 203*4 
71*6 70-3 
209*9 222 0 
189*5 190 6 

200*8 207*6 
194*8 208*5 
105*8 105-8 
166*2 176*1 
199*4 200*6 


C*1 3*1 

814*2 229*1 
68*0 67*7 
235*1 24 7*7 
191*7 192*6 

2M-5 221-4 
224*8 242*3 
106*4 104*7 
186*2 197*4 
201-8 202*7 


6*7 

246-9 

66*3 

260‘4 

193-4 

228-4 
259-6 
103*8 
20? v 7 
203*6 


08 018 02S N 7 N17 N 27 D7 D17 I) 27 


60*9 63-7 
171*3 168*9 
128*9 1306 
196 s 209*2 
203-2 204*4 

186*5 193*2 
156*5 168*1 
153*3 155*4 
143*7 .166*8 
214*8 215*9 


65*3 65*9 
175*7 188*4 
132*2 133*7 
221*6 238*9 
206-6 206-7 


65-2 63*4 
204-2 21*1-4 
135 0 135 9 
216 0 268*4 
207 9 209-1 


199*9 306*0 213*8 220*9 
183*3 200*3 217*7 284*6 
157*3 159*2 161*1 162*7 
168*0 180*2 192-3 204*0 
217 0 218-0 219-2 220*4 


60*3 66*9 
238*5 265*5 
136-6 137-0 
270*6 282*6 
210*3 211*6 

228*0 236*3 
260*2 262*5 
164*3 166*4 
216*8 229 0 
221*5 222*6 


53*9 

270-4 

137*0 

294*1 

212*8 

242*6 

268*3 

166-3 

241*3 

223-8 


0 9 019 0 29 N 8 N 18 N 28 D8 D18 D 23 


87*2 91*0 
164*1 181*0 
176*8 179*1 
222*4 230*4 
224-9 225*9 

200-1 207*0 
177*3 194-7 

200-2 202*4 
178-8 191*3 
234*8 235-7 


96-4 1003 
198*6 215*6 
181*2 183*7 
236*2 239*4 
226-9 228*0 

214*0 221*2 
211*2 225*3 
204*6 206*8 
203*7 216*3 
236-7 237*7 


103-6 1060 
231*4 244*8 
186*6 187*6 
239*1 234*6 
229*1 230*2 

228*3 235*6 
235*0 236*1 
209*0 211*2 
228*8 241*4 
238*8 239*9 


107*6 107 7 
252*1 250*3 
189*5 :9l*2 
227 7 223*3 
231*4 232*6 

243*0 250*6 
228*8 225*0 
213*5 216*7 
254*1 266 6 
241 1 242 3 


106*8 

242*2 

192*8 

222-5 

233*8 

258*0 

230-5 

217*7 

279*2 

243*5 


94 


92 


95 


96 


97 


98 


99 


1900 


324*0 331*2 
276*3 268* 7 
292*8 295*0 
224*4 230-5 
140-8 140-4 


338*6 345*8 
263*8 268*0 
297*4 299*8 
238*4 247*5 
1460 145*6 


Ja 6 Ja 16 Ja 26 F5 


93 


94 


344*0 

239*9 

852*1 

236*0 

171*7 

220*6 

248*1 

27*3 

305-6 

183*1 


350*6 

253*2 

353*2 

247*5 

171*7 

227*4 

265*5 

27*1 

811*0 

183:4 


867*0 3*7 

206*9 234*4 
364*6 366*1 
259*9 272-6 
171*7 171*7 

234*0 2410 
283-1 300*8 
27*4 27*8 
312*9 311-1 
183*7 183-9 


Ja 7 Ja 17 Ja 27 Ft? 

10-4 15*0 19*8 24-9 

263*4 280-8 297-2 310 6 
66*1 64*0 680 62*3 


276 1 290*4 
102*7 101*4 


99*9 98*6 



0*3 

7*5 

14*6 

216 

28*6 

279*7 

295-4 

313*0 

331*3 

349-6 

6*4 

302*1 

304*5 

306*9 

309*2 

311-6 

313*7 

257*5 

267*9 

279*0 

290*3 

301*8 

313*5 

144*8 

1440 

143-2 

142*4 

141*6 

140*9 

230*9 

237*0 

242*9 

249*0 

254*7 

260*6 

290*9 

308-9 

327-0 

344*5 

369*7 

105 

329*3 

331*7 

334*1 

836*5 

338*9 

341*3 

340*3 

362-3 

3*9 

16*8 

27*5 

38*4 

158*2 

167-5 

156*8 

156*1 

165*3 

151*6 

F 15 

F 25 

Mr 7 

Mr 17 

Mr 27 

Ap 6 

10 *2 

16*9 

28*4 

29*9 

36*4 

43T 

302*2 

320*0 

336*4 

360*1 

357 6 

349*2 

858 0 

369*8 

2*0 

41 

6*5 

8*8 

286*0 

207*6 

309 8 

322*4 

334 8 

846*2 

171*2 

170-7 

170-1 

169*4 

168*7 

167*9 

247*7 

254*4 

261*5 

20^5 

275*9 

*282*4 

316*7 

329-7 

386*3 

833*0 

326*0 

327 4 

28*8 

300 

31*4 


34-7 

36*6 

804*7 

299-7 

2U8-6 

298 2 

302*6 

309*3 

183*6 

183*3 

1830 

182*3 

181*6 

180*8 

F 10 

F 26 1 

Mr 7,8 

17,18 

27,28 Ap 6.7 

30*1 

3o*5 

41*2 

46-8 

52*9 

58*5 

318*2 

316-6 

308*9 

309*0 

318*2 

332*4 

621 

62*1 

62*5 

63*0 

64*0 

65*2 

323*1 

336-0 

346*3 

0*5 

12-7 

24* 9 

195*2 

195-1 

195*0 

194*5 

194*0 

193*4 

264*3 

271-8 

279*1 

286*6 

294*2 1 

301*6 

293*8 

290*1 

296*6 

309*8 

326*4 i 

344*6 

97*1 

96*1 

95*7 

96*3 

96*1 

964 

268*2 

260-4 

292*7 

804*9 

317*2 1 

429*8 

2064 

206*6 

206*6 

206 1 

•m-7 -Mo-3 


Ja6 Ja 16 Ja 26 F6 Flo F 25 Mr 7 Mr 17 Mr 27 Ap6 


61*7 

281*2 

136*0 

305*4 

214*1 

2500 

264*5 

167-0 

253*3 

224*9 


50*5 

284*7 

136*1 

316*4 

214*6 

257-3 

257-4 

167*5 

265-4 

226-8 


610 62-4 
278*5 273-2 
136*2 134*4 
327*2 337*9 
215-2 215*7 

204*9 272*5 
256*4 268-1 
167-6 167*3 
277*7 289*7 
226-6 227*4 


54*4 
277 0 
132*9 
347*6 
216*0 

2802 

262*4 

166*6 

302*2 

227*8 


57*6 

288*5 

131*6 

856*8 

216*2 

287*7 

299*6 

165*7 

314*7 

228*3 


Cl-2 65*5 
30±*0 321*9 
180*3 129*1 
5*2 11*9 
216 6 216*6 

295*7 303*4 
317-6 336*0 
164*7 163*6 
327*4 339*4 
228*8 228*8 


70*0 74*8 
340-1 358*7 
128*0 127*2 
16*0 17*0 
216*7 216*8 

311*1 819*0 
353*6 9*3 

162*7 160*9 
351*5 4*3 

228*7 228*8 


Ja 7 ,1a 17 Ja 27 F 6 F 16 F 26 Mr 8 Ml’ 18 Mr 28 Ap 7 


104-7 

210-3 

194*1 

225-0 

234*9 

265*5 

242*7 

219-6 

291*0 

244-6 


101-4 

249-8 

195-5 

230*5 

235*8 

273*3 

258*3 

221*1 

304*0 

245*7 


97*6 93*8 
263*2 279*6 
396*4 197*3 
238*0 246*7 
236 8 237*7 

281*0 2?8*9 
275*6 293*7 
223*3 224*7 
3161 328-4 
246-7 247-7 


90-9 

297*7 

197-6 

266-2 

238-4 

296*8 

310*9 

225*9 

840*6 

248*5 


69*1 

315*5 

197*6 

2C6*7 

2390 

304*6 

327-3 

227*0 

3526 

249*2 


88*1 900 
333*1 348-1 
1974 196-8 
277*4 288-5 
239-6 239-7 

312-5 320*5 
340*3 346*7 
226*0 228-7 
4*2 16 1 

250*1 950-4 


92-0 94-9 
0*8 5*4 

195*8 194*7 
300 0 311*5 
239*9 210*0 

328*3 386 1 
343*3 336*2 
228*4 228*3 
27-6 387 
250-8 251 *C 


Ma^. lVPhal. U.Pbal. Hast. Chit 8vati. Visa. Amir. Jyesh. Mula. V Ash. U.A.sb. Srav. Dai . Satab. P.Jbhad. U.BhaU. Revati 
133*3 146*7 100*0 173*3 1 86*7 200*0 213-3 220 7 240*0 253*3 266*7 280*0 293*3 300*7 320* 1 303*3 346 7 360*C? 


















8. Yr. 

Mean L. 
Con n, for do. 
English, date. 
Tamil month. 
Do. date. 


TAtfte 

Geocentric (Indian) Longitudes of Sun and Major planets a 


10 


■ 3570 ! 
+ 21 , 


6*9 


Ap 12 Ap 22 
Chit 1 Chit 
2 11 


20 

30 

40 

50 

60 

16*7 j 

26*6 1 

1 36*4 

16*3 

56*1 | 

+ 1*9 

! +1*7! 

+ 1*4 

+-M 

+ 0*8 

Ms* 2 j 

My 12 

My 22 

Je 1 

Je n 

Chit 

Chit : 

Vaik 

Vaik 

Vaik 

21 j 

31 

10 

20 

30 


70 ( 80 90 100 


66*0 I 75*9 
+04 : +00 
J(! 21 ! .11 1 
Ani Ani 


19 


85*7 
0*3 
Jl 11 
Ani 
29 


956 

-0*7 


Adi 

7 


1900 Mars 
0’a L. Mere. 
- 4.2 Jup. 
Yen. 
Sat. , 


340*1 347-8 
335*7 342 1 
227*8 227*0 
44*1 64*5 
2511 250*3 


355*5 3*2 

355*6 12-1 
226*1 226*0 
64*5 73*7 
260*6 260-3 


10*8 18 2 
30*7 49-7 

223*7 222*3 
81*7 88*0 

249*6 248*8 


25*4 

68-3 

221*0 

92*0 

248*2 


32-7 

85*9 

219*9 

92-5 

247*4 


39*8 47-0 
100-6 109*9 
21**9 218*1 
88*6 82*3 
246*7 246*0 


53*9 


76*7 


lOOl Mars 
0’s h. Mere. 
+•0 Jup. 
■Sen. 
Sat. 


121*4 122-8 
333*0 349*2 
259*9 260*3 
364*1 6*5 

262*1 262*1 


124*9 12S0 
7*3 26*3 
260*3 260*2 
18*9 31*2 
262-0 261*9 


131*8 136*0 
45*3 63 1 
259*9 259*4 
43*6 65*8 
261*3 260*8 


140*7 

78*9 

257*6 

06*1 

260*2 


145*7 

89*6 

256*1 

80*2 

259*5 


92*5 86*7 


Eng. Date. Ap 13 Ap 23 My 3 My 13 My 23 Je 2 Je 12 Jo 22 J1 2 JJ12 J1 22 


1902 Mars 
0’s h. .Mere. 
+-*7 Jup. 
Yen. 
Sat. 


356*4 3-9 

346*3 4*8 

289*9 291*3 
313*6 322*5 
278*0 273*1 


11*6 ISO 
23*6 41*8 
292*4 293*4 
332*4 312*9 
273*3 273*3 


26*2 »3*6 
57*9 69*6 
294*1 294*5 
353*8 4*9 

273*0 272*6 


40*7 

73*9 

294*2 

16*3 

272*2 


47-8 
63*8 
293*0 
2 7-8 
271*6 


54*9 61*8 
62*9 68*8 
293*0 291*8 
39*5 61*3 
270*7 270*1 


68*5 

79*7 


63*2 


11)03 Mars 

0 h L. Merc. 
+•5 Jup. 
Veil. 
Sat. 


157-8 155*4 
0*9 18*8 
318*4 320*4 
31*3 43-6 
283*8 284*1 


164*7 154*7 
35*1 48*3 

3*22*4 324*3 
66*2 66*9 
284*5 284*8 


156*2 158*6 
54*4 50*5 

325*9 327*3 
78-6 90*0 
28*4*7 284* > 


161*4 

43*8 

328*4 

100-8 

284*2 


165*4 
46*7 
329 a 
111*6 
263*6 


169*9 174*8 
57*7 75*0 

329*6 329-7 
121*9 181*7 
282*9 282*8 


Eng. Date. Ap 12 Ap 22 My 2 My 12 My 22 Je 1 Je 11 Je 21 J1 1 J111 


1901 Mars 
0’s U Merc. 
+•2 Jup. 
Yen. 

* Sat. 


11*2 18*6 
12*7 26-7 
846*1 348*6 
336*3 348*4 
294-6 296*2 


25*8 331 
34*7 32-9 
360*9 353*1 
0*7 13*1 

296*7 296*2 


40*3 47*3 
25*5 25*9 
866 3 367*4 
25*3 37*6 

296*3 296*2 


54*2 

35*7 

359*4 

49*3 

296*3 


61*2 

60*6 

1*1 

62*1 

296*1 


67*9 74*5 
67*9 36*6 
2*7 4*1 

74*3 86*7 
296*0 294*8 


81*4 


6*2 


1905 Mar* 
©’# L. More. 
4-0 Jup. 
Ven. 
Sat. 


211*5 209*4 
14*8 15*4 
13*7 16*0 
23*1 18*9 

o0o*6 306*3 


206*9 203*7 
81 51 
18*4 208 
12*8 8*1 
307*1 307*7 


200*4 198*2 
135 27*6 

23*3 26*7 

6*4 8*9 

308*0 308*2 


197*0 

44*8 

28*0 

14*2 

308*5 


198*1 

63*8 

30-2 

21*7 

308*2 


198*8 201*8 204*6 
822 100*5 
324 34*2 
30’2 39*8 

308*0 307*6 


36*3 

60*0 


Eng* Date. Ap 13 Ap 23 My S My 13 My 23 Je 2 Je 12 Je 22 J12 J112 JJ 22 


1904 Mars 
0’s L. Mere 
-p 7 Jup. 
Yen. 

Sat. 


26*5 33*4 
34 b*9 346*5 
41*6 43*8 
14*2 26*6 
316*6 317*5 


1907 Mars 
0’s L. Mere. 
-P’4 Jup. 
Veil. 


252*8 266*3 
332*2 344-1 
697 71*2 
320*1 332*1 
327*7 328*7 


Eng. Date. 


19u8 Mars 
0’s E. Merc. 
*p*2 Jup. 
Ven. 
Sat. 


40*6 47*3 

237*6 856‘4 
99*6 100*1 
44*3 54*9 
339*1 340*3 


1909 Man* 
0’s 1,. Merc. 
—*1 Jup. 

Ven. 
Sat. 


277*6 28*4*1 
350*8 9*4 

131*4 130*9 
364*6 7*1 

350*5 351*8 


40*4 

47*3 

54*4 

61*0 

1)7*8 

74*7 

353*3 

6*6 

23*3 

42*0 

60*9 

79*5 

45*9 

48*2 

50*5 

52*9 

65-2 

57*6 

38*8 

6l*l 

63*2 

75*2 

87*2 

99*0 

318*3 

3193 

819*7 

320*2 

320*7 

320*6 

259*9 

2631 

205*3 

266*9 

207*5 

266*0 

0*3 

18-4 

37*3 

56*5 

74*3 

89*8 

72*8 

74*7 

76-7 

78*8 

61*0 

83*2 

S44*2 

866*2 

8-1 

20*2 

32*3 

44-5 

329*8 

380*8 

331*6 

332*3 

333*0 

333*1 

My 2 My 12 

My 22 

! Jo 1 

Jell 

Je 21 

54*0 

60-6 

67*0 

73*6 

K)*0 

80*6 

14*1 

33*0 

61*3 

67*6 

79*8 

84*7 

101-0 

102*0 

103*4 

104*9 

106*8 

108*8 

64*2 

73*3 

80*9 

87*2 

90*0 

89*8 

341*4 

342 6 

343*5 

344*8 

345*3 

345*7 

290*7 

2971 

803*3 

309*4 

315*0 

320*6 

27*8 

44*9 

68*7 

66*8 

62*6 

56*5 

130*9 

1308 

131*3 

132*1 

133*2 

134*5 

19*4 

31*7 

44*0 

66*3 

68*6 

80*7 

863*0 

364*3 

365*4 

356*4 

367*6 

358*2 

Kan. 

Tul. 

Vl*jh, 

Dhan 

. Mak. 

Kuan 

180 

210 

240 

270 

300 

330 


81*1 87-6 
9t>8 1 11*6 
699 62*2 
110-8 122*6 
320*6 320*6 


64*5 


110 

120 

130 

140 

160 

lQp] 

fMlSZi 

105*4 

; 115-3 

; 125*1 

135*0 

144-8 

164*7 

164*6 

1*1 

1 - 1*4 

-1*6 

-1*9 

— 2*0 

- 2*1 

— 2*2 

Jl 81! Au 10 Au 20 

Au 80 

S 9 

S 19 

8 29,. 

; Alii 

‘ Aili 

Atuu 

Aran 

Ayuu 

Tux 

Tur S 

1 17 

j 27 

! 6 

16 

26 

5 

15 

60*9 

67-3 


80-1 

36*6 

92-8 

98*9 

102*4 

100-6 

108*2 

121*7 138*0 

166*6 

173*4 

217*5 

217-8 

218*4 

219*3 220*3 

221-6 

223*1 

74*9 

77*0 

81*8 

89*0 

97*4 

106*9 

116*9 

244*9 

244*3 

244*2 

244*0 243*9 

244*3 

244*8 

1684 

174-4 

180*7 

187*2 193*8 

200*4 

207*2 

87*5 

100*2 

116*1 

1340 1610 

169*3 

185*6 ’ 

261*4 

250*6 

250*0 

249*9 250 0 

260*4 

251*2 

l*2b*9 

111*2 

153*2 

16o*2 177*1 

189*4 

201*2 

266*9 

2^4*9 

266*0 

266*0 266*1 

266*2 

256-4 

Au 1 

Au 11 

Au 21 

Au 81 

S 10 

S 20 

8 30 

76*2 

81-9 

88*4 

94*8 1010 

107*3 

113-4 

95*6 

113*6 

131*7 

149*7 166 1 

180*0 

188*6 

289*5 

28+1 

286-3 

285*7 

234*7 

284*0 

*283*7 

74*8 

87*0 

9b*9 

111-1 

123 3 

1306 

147*6 

268*6 

261*7 

267*2 

266*8 266*3 

266*3 

266*2 

186*6 

191*3 

197*6 

203-9 210*2 

2i7*0 

223*9 

109*4 

127*6 

.144-9 

160*1 

170) 

172*9 

166T 

329*2 

328-3 

327*0 

326*8 

32*1*6 

323*1 

321*9 

148*8 

165*0 

168*2 

168-9 156-1 

Hb*6 

143*3 

281*8 

280*1 

279*4 

278-8 

278*1 

277*9 

277*8 ' 

)i 31 

Au 10 Au 20 

Au 30 S 9 

S 19 

S 29 

38*0 

94*6 

101*1 

1071 

113*7 

1200 

126-3 

122-9 

139*1 

151*3 

1&K-7 

iui-9 

146*8 

147*5 

6*9 

6*3 

6*3 

as» 

5*3 

4*4 

3 2 

111*1 

123-3 

136*6 

1480 160*1 

172-6 

I 860 

293*0 

292-6 

291*8 

291*1 290*4 

21)0*0 

289*6 

208*8 

213*6 

218*7 

224*6 

230*6 

236*0 


131*2 

189-2 

187*4 

129*7 

129*2 

137*8 

151*7 

57*9 

39‘4 

40*6 

41*4 

42*2 

42-5 

4 2*3 

60-7 

71*6 

83*0 

94 6 106*3 

118*0 

130*1 

306*8 

306-6 

304*8 

304*1 

303*2 

302*8 

302-3 

Au 1 

Au 11 Au 21 

Au 31 

S10 

S 20 

S 80 

100*6 

107-2 

113*5 

120*0 126*3 

132*6 

138-9 

120*2 

112-7 

110-9 

118*8 

132*1 

148*5 

166*1 

66*6 

68S 

70*2 

71*9 

78*6 

760 

76*0 

146*0 

167-5 

163-4 

179*4 

190*0 

200*1 

209*3 

319*4 

218-8 

318*0 

317*3 

310*6 

315*8 

315*1 


263*7 261 8 
100*6 102 9 
85*0 87*9 
57*2 68 7 
333 3 333*5 


259*0 267-5 
96-2 92*2 
90*1 92*5 

80*7 92*6 
333 2 332*8 


2564 

98*5 

94*7 

106*2 

382*5 


257*8 

110*6 

97*0 

117*3 

831*8 


259*7 263 0 
126*8 H4*3 
99*0 101*0 
129*8 142*0 
381*0 330-2 


267*0 

162*2 

102*8 

151*2 

829*4 


271 5 
179*4 
104*6 
166*8 
328*7 


J1 1 Jl 11 J1 21 J181 Au 10 Au 20 Au 30 S 9 S 19 S 29 


92*9 ’*9-4 
79-5 73*7 
110*7 112-8 
86-1 78-7 
346-2 346*7 


105*8 112*2 
77*9 89-4 
1150 117 2 
73*7 72-7 
346*5 846*4 


118- 7 
104-7 

119- 4 
75*6 

346-3 


126*0 

1223 

121*6 

81*2 

345*7 


131*1 137*8 
140*4 158*2 
128*8 136*1 
88*6 97*4 
346*0 344*1 


144*1 

174-8 

128*2 

107*1 

343*6 


150*5 i 

188*8 j 
180*3 
U7*i 
342*9 


325*7 330-3 
57*1 67-1 
136*0 137*6 
92*9 106*1 
358*8 359*6 


334*4 337*3 
82*7 99*7 
139*4 141-1 
117*5 129 4 
859*7 359*9 


339*2 
118 1 

H3*4 

142*2 

0*1 


339*9 

136*3 

145*6 

165*7 

369*8 


339*1 337*1 
153*6 168*5 
147*6 119*8 
165*6 17 7*6 
359*4 368*9 


834*4 832*21 
17’.)*6 182-sf 
152*0 161*: 
189*7 20L*6l 
858*2 857*5] 


























Sunrise for every ten days from A D 1900 to A.D. 1909. 




200 

210 

220 

230 

240 

260 

260 

270 

280 

290 ) 

300 

310 

320 

330 

340 

| 

19-1-1 

20 PC 

213*8 

223-7 

1 233-5 

243-4 

253*3 

263-1 J 

2730 J 

i 2S2-8! 

292-7 | 

302*5 | 

i 312-4 

322-2 

332*1 1 

1-2-1 

1 -1-9 

-1-7 

-1*5 

1-1-2 i 

1 -0*9 

-0-5 

-0*1 

+0*3 1 

+0*6 

1 +10: 

+ 1*3 i 

+ 1*6 1 

+ 1-8 

+2*0 

+2*1 

O 19 1 

0 29 I 

N 8 

N 18 ; 

N 28 

D 8 

D 18 

D 28 

Ja 7 

Ja 17; 

| ,1a 27 

F 6 | 

F 16 | 

F 26 

Mi 8 

Mr 18 

Aipp ! 

Aipp 

1 Aipp 

Kart 

l<nrt 

Karr 

Marg 

5 

Marg 

Marg 
25 j 

Tai 

Tai 1 

Tai 

Mahi 1 

Masi 

Maai 

Pang 

! 

1 * 

M 1 

, iM 

4 

1 u 

, 2-1 

15 

5 

: is | 

25 

6 

16 

26 



101-7 110*2 
190*4 20.V7 
226*0 226*0 
127*9 189*4 
245*1 24GO 

214*0 221 1 
198*4 205*4. 
252 4 253*7 
213*0 224*0 
265-r, 256*2 


115*6 
217*1 
22 S* 9 
1506 
246*8 

226*3 

202*7 

255*7 

236*4 

2,669 


120*6 

220*3 

231*1 

162*5 

247*7 

235*6 

195*2 

257*2 

247*8 

257*6 


125 3 129*7 
215-9 209-3 
233*3 235*4 
174*4 IbG l 
248*7 249*7 

343*0 250*5 
194*7 203*3 
258*8 260*9 
258*9 268*4 
258*6 259*7 


133*6 136*5 
212*1 222-6 
237 7 210*0 
198-6 210*8 
250*8 252*0 

258-1 265*7 
217*1 233*2 
263*1 266*3 
279*6 289-4 
260*7 261*8 


139*0 

237*3 

242*3 

223*0 

253*2 

273*3 

249*4 

267*5 

297*9 

262*9 


O 10 0 20 0 30 N 9 N 19 N 29 D 9 D 19 P 29 


119 6 125*4 
186*1 180*6 
263*7 284*1 
160*1 172*6 
266*3 266-8 

230*9 288*0 
161*6 166*3 
820*8 32»i*0 
142*4 146*7 
277*5 277*9 


131-2 

178-2 

284*8 

185*1 

267*4 

245*2 

178*0 

319*7 

150*1 

278*2 


136*7 

185*3 

285*9 

197*5 

268*0 

252* G 
193*3 
319*4 
157*6 
278*6 


142*2 147-6 
198*2 214*1 
287*1 288*6 
210*1 222*6 
268*9 269-9 

259*9 267-5 
210-6 226-6 
319*3 319*8 
166*5 176*3 
279*4 280*1 


152*5 157*1 
231*2 248*7 
290*3 292*2 
235-3 247*9 
270*8 271*9 

275*1 282*8 
244*4 260*0 
320*7 322*0 
186*6 197*6 
281 0 282*1 


161*4 

265-2 

294*4 

260*7 

2730 

290*6 

272*4 

323*4 

208*9 

283*2 


0 9 0 19 0 29 N 8 N 18 N 28 D 8 D 18 D I 


132*3 138*1 
158-0 172*6 
2*0 0*6 
197*3 209-7 
289*2 280*3 

249*8 256*B 
168*0 185-5 
41*9 411 
142*1 164-2. 
301*7 301 6 


143*9 

139*3 

859-3 

221*9 

289*4 

263-9 

202*8 

40-1 

166*4 

301*4 


150*4 

206*8 

358*0 

234*2 

289-5 

270-9 

219*5 

38*9 

178*8 

301*3 


156*2 161*9 
223*8 236*8 
357*0 356*3 
246*6 258*7 
290*2 290*8 

278*4 296*8 
233*9 243*8 
37*5 35*9 
191*1 263*6 
301*7 302*2 


167*6 172*3 
263*3 261-0 
356-8 355*8 
270*9 283-1 
291*4 292*4 

293*3 300*8 
245*6 238*4 
34*9 36*7 
216-3 228*7 
302*5 303 4 


178*5 

259*7 

356*1 

205*2 

293*5 

308*3 

234*1 

32*9 

241-2 

£04-2 


0 10 O 20 O 30 N 9 N 39 N 29 I) 9 D 19 D 29 


145*0 151*3 
183*7 200*7 
76*7 77*0 
217*9 224*7 
314*3 314-0 

277-1 2 82-7 
195*6 208*2 
106*1 107*6 
179*3 191*8 
328*0 327-4 


167*5 

216*6 

77*1 

229*2 

313*6 

288*8 

215*4 

108*6 

204*2 

326-9 


163*6 

226*6 

76*8 

230*8 

313*4 

295*2 

211*3 

109*3 

216*8 

326*3 


169*9 175*9 
230*0 224-6 
76-2 75*3 

228- 3 222*7 
313*6 313-9 

301*6 308*3 
203*8 204*8 
109*8 109*9 

229- 3 242*1 
326-4 326*4 


182*0 188*1 
218*3 221*6 
74*2 72*7 

217*3 215*1 
314*2 314*9 

315*0 321*8 
212*8 226*6 
109*5 109*1 
254*6 266*9 
326*4 326*9 


194*2 

232-3 

71*5 

217*1 

315*7 

328*7 

243*3 

108*4 

279*5 

327*6 


0 9 0 19 0 29 N 8 N 18 N 28 D8D18 D 28 


166*8 1 63*3 
197*8 197*5 
132*3 134'0 
128*3 139*6 
342-2 341-4 

330*5 330*3 
175-6 171*2 

166*4 158*6 
213*5 225*6 
356*7 355*9 


169-7 

189*8 

135-7 

161*2 

340*6 

331*6 

175*1 

160*6 

236*7 

355*2 


176*0 

137*2 

137*3 

162*9 

339*9 

332*8 

186*5 

162-6 

248*1 

354*3 


182*5 188*9 
193*9 206*7 
138*7 139*8 
174*6 186*8 
339*6 339*4 

3360 389-5 
201 6 218*4 
164-5 166*1 
259-0 269 5 
353*8 353*4 


105-3 201*8 
222*1 239*5 
U0-6 141*1 
199*1 211-4 
339*1 339*6 

343*8 348-7 
235*6 252*8 
167-6 168*y 
279*5 288*9 
362*8 352*9 


208*2 

2570 

141*2 

223*6 

389*8 

353-5 

268*6 

160*9 

297*0 

352*0 


01 


02 


07 


08 


09 


10 


140-6 

254*3 

244*5 

236*3 

264*3 

281*2 
268 1 
269*8 
.304*6 
264*1 


140*7 

271*9 

246*7 

248*1 

256*4 

280*0 

284*8 

272*2 

309*3 

265*3 


139*5 137*4 
289-3 306*7 
248*9 250*9 
260 4 27 3 0 
256*5 257*7 

296*7 304*7 
299-1 309*1 
274 4 276-7 
310-4 307-1 
266*5 267*7 


134*1 130-4 
319-6 328 0 
252-8 254-6 
285-5 298-1 
258-5 259-4 

312-6 320-0 
310*7 303 5 
279*0 281*3 
3010 296*0 
268-7 269-6 


126-6 

327*1 

256*2 

310-5 

260*3 

328-4 

299-9 

283-4 

295-5 

270-6 


1237 

319-4 

257-G 

322*9 

260*9 

336-3 

306*3 

285*4 

296*5 

271*3 


342-0 351-8 
4 * 2*2 4 " 2*2 
Mr 28| Ap 7 
Pang Pang 
16 26 

121-7 121*2 
318*4 326*7 
258-8 259*7 
335*5 347-9 
261*1 262-0 

343*9 351*6 
310 0 335*1 
287-4 289 1 
801*5 308*6 
272*1 272*7 


Ja 8 Ja 18 Ja 28 F? F 17 Y 27 Mr 8,9 18, 19 28,29, Ap 7,8 


03 


04 


165*2 

280-1 

296-5 

273*2 

274*1 

298*4 

277*8 

924-9 

220*4 

284-2 


168*7 

291-1 

298-7 

285*8 

275*3 

806*3 

274-0 

326-7 

232-5 

28;V4 


171-1 172-8 
294-1 287*9 
301*0 303*3 
298*5 311*1 
276*5 277-7 

3U-1 321*8 
266*5 268*2 
328*6 330*8 
244*5 256-7 
286*6 287*7 


173*2 172-5 
282*7 287*1 
305*7 308*1 
323*5 386*2 
278*8 279*8 

329*5 337*3 
278*6 292*8 
338-1 335*4 
268*8 281*0 
288*9 290*1 


170*4 

298*8 

310-5 

348-3 

281*0 

344-9 
310-2 
337-8 
293 0 
291-3 


167*0 

314*6 

312*9 

0*6 

281-9 

352-4 

328-3 

340-2 

305*5 

292*2 


163*2 160*] 
332-7 851-1 
315*8 317*5 
12 9 21-9 
282*7 288*5 

Ol 7 5 
346*3 4*5 

342 6 345*0 
317 8 330*2 
293*2 291*2 


Ja 7 Ja 17 Ja 27 F 6 F 16 F 26 Mr 8 Mr 18 Mr 28 Ap 7 


05 


06 


183*8 

252*0 

356-6 

306*9 

294*5 

315*9 

239*2 

32*1 

253*9 

305-2 


188*8 

260*4 

357*5 

818*5 

296*7 

323*4 
251*2 
31*8 
266 6 
306*4 


193*6 197-9 
258-3 271*8 
358*8 0*2 

329*7 340*4 
296*9 298*1 

330*9 338*3 
266*7 284*1 
31*9 32*2 
279*1 291*9 
307*6 308-7 


201*9 205*6 
288*2 306*1 
2*0 3-8 

850*9 0*5 

299*3 800*5 

345*8 353*2 
301-9 319-8 
33:0 34-0 
304-4 316-9 
309*9 31M 


208-6 

324-2 

6*9 

8*9 

301-7 

0*9 

336*4 

35-2 

329*4 

312*3 


210*8 
342 1 
8*0 
1C-2 
802*8 

7*8 

349-8 

36*7 

342*0 

313*5 


211*8 211*8 
358*2 107 
10*3 m 
21*7 23*3 
303*8 305*0 

15*1 22*1 
357*1 35 4*8 
38*4 40-3 
3545 G*7 

314*7 316 0 


Ju 8 Ju 18 Ja 28 F 7 F 17 F 27 Mr 8,9 18,19 28,29 Ap 7,8 


200*2 

217*4 

70*4 

2 * 21*8 

816*4 

335*7 

260*7 

107*4 

291-9 

328*0 


206*2 

261*6 

69*1 

229*0 

3174 

342-7 

278-3 

106*3 

304*5 

328-9 


212-2 217-9 
282*1 299-7 
68*1 67*2 
237*7 247*2 
318*5 319*6 

349*5 556-5 
294-8 309-5 
105-i 103*6 
316*6 328*9 
329*9 330*9 


228*6 229*3 
316*3 330*1 
66*8 66*8 
257 6 268-4 
320 9 322-2 

3-4 10*2 

319-2 320*6 
102*5 101*4 
841*1 853*1 
831*1 332*3 


234-7 

336*1 

66-9 

‘379*6 

323-5 

17*0 

312*2 

100*4 

4*7 

334*5 


240*0 

337*4 

67*3 

290*8 

324*7 

23*8 
309 7 
99*8 
16-4 
335*8 


245*2 360* 
829*3 828*8 
68-1 68*9 
302*5 314*2 
325*9 327*2 

30*5 37*2 
316-8 329 7 
DiK. 99*6 
27*9 38*8 
337*1 338*4 


Ja 7 Ja 17 Ja 27 F 6 F 16 F 26 


Mr 8 Mr 18 Mr 28 Ap 7 


216*0 

273*7 

141*1 

236*0 

340*1 

358-7 

281*1 

170*9 

303-6 

352*9 


221-3 

288-9 

140;7 

248-7 

340*9 

4*2 

288*1 

171*4 

306*9 

353*6 


227*9 234*5 
300*2 303*9 
189-9 138*7 
261*0 273*7 
341*8 342-6 

9*8 15-7 
283-9 272*7 
171*6 171*4 
307*2 303*4 
364*2 364*8 


Mag. J\Phal*U.Phal. Hast. Chit, Srati. Visa. AmJ. Jyvtjh* Mula, P.Aah. U.Ash. 
133*3 14G*7 160-0 173*3 186*7 200*0 213*8 226*7 240-0 253-3 266-7 280*0 


Srav. 

293-3 


241-2 247-7 
297*9 292*6 
137*6 136-4 
286*1 298 7 
313-7 844-8 

21-4 27*5 
277-8 287-1 
170*9 170-2 
297-0 292-4 
356-8 556*9 

Dan. Satab. 
306*7 320 0 


254*5 

296*3 

135*1 

311-1 

346*0 

33*6 
301*6 
109-1 
29 VS 
358*0 


261*0 267*6 274*3 
307*9 323*8 841*6 
133*8 132*7 131-8 
3235 336-1 348-8 
347-3 348-6 349-8 


39-7 

318-9 

168*0 

294-8 

359*2 


45*8 51-9 
337*0 855-8 
166*7 166-5 
800*7 308-2 
0-4 1-6 


l\Bha<l. U.BhatU Bevati. 
333-3 346-7 3603 
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Mars 

... 55-6 Gl-8 

68-0 

74-3 
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Merc. 

... 6-8 24 1 
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45-9 
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S6-6 

Jup. 

... 164-9 T63 7 
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Von. 
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5-4 

Sat. 
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Mars 
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25-9 
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Yen. 
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87-9 
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15-9 

32-8 

Jup. 
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230-6 

229-9 
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... 336*8 349 1 
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25*8 

37-1 

Sat. 
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30-8 
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Jup. 

... 2640 264-6 
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Sat. 

... 92-9 93-4 

939 

94-5 

95-4 

96-3 

Mars 

... 141-7 141-1 
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Au 20 

Au 30 

S 9 

8 19 

145-8 

151-0 

156*7 

162-6 

108-7 

175-1 

181-6 

188-2 

194-7 

5G-5 

71-1 

88*8 

106-4 

124-8 

142-6 

158-4 

170*5 

175-8 

7-0 

8-5 

9-6 

10-5 

111 

11-3 

111 

100 

100 

82-9 

75-3 

70-7 

71-1 

74-5 

80-3 

.88-3 

971 

107-2 

87*4 

88-7 

901 

91-6 

92*8 

94-0 

95-1 

96-4 

97-3 

J12 

Jl 12 

Jl 22 

Au 1 

Au 11 A i 21 

Au 31 

S10 

S 20 

49-5 

56*3 

03-3 

70-0 

76-5 

83-1 

89-5 

96*0 

102-1 

67-0 

8 VC 

104-0 122-1 

138-8 

1519 

158-7 

156-0 

148-5 

36-5 

38-6 

40*5 

42-2 

43-8 

450 

461 

46 8 

472 

94-4 106-9 

1191 131*2 

143.8 

155*3 

167-3 

1791 

191-4 

99-8 101-1 

102-4 

1037 

1051 

106-3 

107*6 

108f; 

110-0 

162-0 107-3 

1729 

178*5 

184-5 

190-7 

197-2 

203-8 

210-4 

81-3 

99*7 

116*9 

131-4 

140-8 

140-7 

133-1 

130-8 

138-2 

63-4 

65-7 

680 

70*2 

72-2 

73-9 

75-8 

77-5 

78-9 

40-7 

52-6 

64-6 

76*2 

88-3 

100-3 

112-5 

124-7 

136-9 

1121 

113-2 

114*5 

110-8 

1170 

118-3 

119-6 

121*0 

122-2 

62-8 

69*8 

76-4 

82-9 

89-7 

96-0 

102-7 

109-0 

115-2 

94 5 

110-2 

121 2 

124-0 

117-5 

1129 

118-2 

1301 

1400 

89*1 

91-4 

93-6 

95-9 

98-3 

100-5 

102-6 

104-7 

106-7 

121-9 

131-3 

139-8 147*0 

1520 

154-3 

152-7 

117*1 

139 0 

123*6 

124*3 

12fv4 

126-6 

1277 

1290 

130-3 

131-5 

132-8 


122 


42-9 
147-7 
201 7 
1402 
27-1 


S 29 


1748 

1571 

2208 

186-6 

42-3 


73-2 


S 30 


1880 

184*9 

288-7 

209-1 

712 

927* 

189-2 

327-4 

167-4 

84‘8* 


8-9 


98-1 


S30 


108-1 


47-3 


80-0 ' 


Min. Asvn. BUar. Krit. liolii. Mrig. Arilh. Punar. Push. Aslo.sI 
3(10 133 Hi-1 40*0 63-3 66'7 H00 93:S lOrt'7 120-0I 









mm 


for every ten days from A.B. 1910 to A.D. 1919. 


■ _ r. O 

j§MK 

200 ; 210 

220 

230 240; 250 

260 

270,280 290 

300 310 320 

174*4 

i«4-3 

1941! 201-0 i 

218-8 

223-7 • 233-5 : 213-4 1 

258*3 

1 • ' j ■ 

263 1 273 0 1 2S2-8 , 292*7 ! 302*5 312*4 

~~2‘2 

—2-1 

—1-9 

■1-7 1 

-4*51 

1-2 ! — o-o0-5 

- 01 

•4*0*3 +0*6; -M-0 

+ 1-3' +1-0 +13 

0 10 

0 20 

O 30 N 9 1 

N 19 | 

N 29 , t> 0 D 19 ! 

D 29 

Ja 8 Ja 18 j Ja 28 , 

F 7 r 17 1' 27 

rur 

Aipp 

Aipp t Aipp< 

Kart, 

Kan Kart! Marg! Man? 

Marg Tai | Tai ; 

Tai ! Jliuti. Masi 

25 

4 

14 t 

24 I 

4 ! 

14 1 24 5 

15 

25 : 5 I 15 1 

25-0 1C 



26 


169-4 

1760 

182-5 

189-0 

195*7 

202*4 

309-3 216-1 

223-0 

11 

229-9 

236-8 

243*9 250-9 

258-2 265-3 

272-6 

280-0 

167-6 

168*1 

182-6 

199*3 

210*7 

233*9 

249-7 268 0 

2705 


269-0 

260-8 

260 0 266-4 

282*1 298-7 

316-9 

335*1 

180*1 

1828 

184-4 130-6 

188*8 

190*9 

192-8 194-6 

190-3 


197 9 

199-4 

200*3 

201-2 

201-6 201-7 

201*6 

201-3 

161*0 

173*6 

186-0 198-fi 

211-0 

223-7 

236-2 248-9 

261-5 


274-1 

286*8 

209*3 

311-9 

324-3 336-9 

349-2 

1*5 

11*5 

10-6 

9-8 

90 

8-3 

7-7 

7*1 

6*8 

6-6 


0-4 

6*8 

71 

7-0 

8*4 9-3 

10-2 

11*4 

44*3 

45-7 

44-9 

42*7 

40-1 

370 

34-5 32*8 

32*0 

12 

32-7 

34*4 

370 

40-3 

44-0 48-1 

52-1 

57-6 

161*7 

178-3 

195-8 213-8 

229*5 

243-6 

252*9 254-2 

246*8 


243-0 

248*8 

261-8 

277-1 

294*5 312-7 

330-3 

347*2 

203-8 

205-8 

20? *9 210*2 

212*4 

214*6 

214-8 219-0 

23 M 


223-2 

225*0 

226*7 

228-3 

229*8 230-9 

2318 

232*4 

139-9 

142-4 

149-4 

157*1 

106-2 

176*2 

1 <S6*5 

197-7 

209-2 


220-7 

2.12-2 

244*8 257 0 

369-1 281-5 

2935 

305*8 

26*7 

259 

25*1 

24*4 

23*6 

22-9 

22-1 21-6 

21 1 


20-7 

20-8 

20-9 

2u*» 

21-6 22*2 

230 

24*0 

0 9 

0 19 

O 29 

jn a 

18 

N 28 

148 1418 

1)28 


Ja7 

Ja 17 

Ja 27 

F 6 

F16 F 26 

Mr 8 

Mr 18 


10 I 26 


35H-1 9-1 

200'6 199-6 
13*8 26-6 
12*6 138 

62-9 68*1 
0*6 7-8 


25 2 26*2 


181-4 189*2 195*0 201*8 208-6 216-1 223-1 230 2 237*4 

174*4 192*0 208-6 224*0 235*2 239 1 233*6 227*3 230*2 

228-6 2304 232*4 234 > 236*7 238*9 241*1 248*8 245-7 

197-8 2101 222-4 234*7 247-0 259*4 271-4 283-6 295-4 

42*1 41-2 40-2 89-2 38*0 38-1 37*6 36*9 36*3 


78-1 

188*0 

256-2 

.142-4 

57-0 


32*5 86*3 S9-J 91*7 92*7 92-9 9M 88*8 

204-2 *216-9 223*5 221*1 213-2 212-8 221-3 234-8 

267-6 259-2 260-8 262*5 264*6 266*6 268-0 371*0 

154-7 166-9 179*4 191-7 20*1-1 216*8 229*2 241*7 

60-6 56*1 55-7 >f>*9 54*1 63*3 62-5 51*8 


13 


14 


244 5 251*9 269*3 266*8 274*3 281*9 2895 297 1 304*9 312*6 

240*8 255*7 272*9 290*8 308*4 325*1 3395 348*3 348*0 340*4 

847*9 250*1 252*3 254*3 256*8 258*2 259*9 ?dl*5 269*8 263*6 

307*2 819*4 329*8 340*5 350*G 0*2 8*4 1V9 19*6 20*6 

35*5 35-3 35-2 34*9 35*4 35*8 36*2 37*0 37*9 38*9 


t 


86*5 81*7 78*5 76*0 

251*4 269*1 286*7 30:3*6 
273*3 275-6 2 78 0 280*3 
254-4 267-1 279*6 292*4 
510 50-6 50*1 49-7 


O 10 

0 20 

OSO N 9 

N 19 

N 29 

D 9 D 19 

D 29 


Ja 8 

Ja 18 

194*9 

201-7 

208-6 215*6 

222-8 

230-1 

237*4 244-7 

252 1 

16 

259*7 

267*3 

198*5 

207-1 

2062 198-6 

196-5 

203*6 

216-4 232 2 

249-7 


267*1 

284-0 

288-5 

288*8 

289*3 290*1 

291*3 

292*6 

294-2 295*9 

298-2 


300*3 

802-4 

217-1 

223-8 

227*5 228*7 

224-6 

218*5 

313*0 213-6 

215*4 


220*0 

228*8 

71*5 

A 

71*3 

71-2 71-0 

70-3 

69*5 

68-0 68*1 

07*4 


6G-5 

65-9 

98*4 

103*0 

108-9 U3-4 

117-9 

121*8 

1240 1271 

128*4 

16 

128-6 

127-5 

191*7 

185*1 

180-3 184-8 

196-4 

211-7 

228*6 245-0 

262*9 


278-6 

291*2 

326*3 

325 0 

824 9 324-4 

324'3, 

324*7 

325*3 326-3 

327-6 


329*2 

329-8 

179-9 

192*1 

205 0 217-5 

229*9 

242-5 

265-5 267-7 

280-1 


292*6 

304*9 

1-85*4 

85-5 

85-7 85-8 

85*3 

84*9 

84 1 83-6 

82-8 


82-0 

81*1 

09 

019 

0 29 N 8 

N 1.8 

N 28 

D 8 D 18 

D28 


JaT 

Ja 17 

208-5 

215-6 

222*6 209-9 

237-1 

244-6 

25 2 0 259-6 

267-2 

17 

275-0 

282*9 

164*5 


176-6 191 l 

207*5 

224*9 

242*0 258*2 

271*7 


279-5 

278-4 

7-8 

6-4 

5-0 3-8 

2-6 

1-7 

10 0-9 

0-9 


1-4 

2-1 

128-6 

139-9 

151-6 163 2 

175*3 

187-3 

199*6 211*7 

2240 


236-5 

249*2 

98*9 

99-3 

99-7 100*1 

99-8 

99*6 

99*4 98*7 

98*0 


97*4 

96C 

0 10 

0 20 

O 30 N 9 

N 19 

N 29 

P 9 P 19 

D 29 


Ja 8 

Ja 18 

114*1 

119-9 

125*6 1310 

186-1 

141-2 

145*3 149*9 

153m> 

18 

156-4 

158-8 

157-8 

171-9 

188 3 205 6 

222-9 

239-4 

253*3 262*6 

263*0 


265-6 

252*3 

47-0 

46-4. 

45*6 44-3 

43-1 

36-7 

403 39*2 

38-1 


37*3 

36*9 

215-0 

226-7 

237-8 249-2 

260*1 

270-5 

280-2 289*2 

296-8 


302-2 

304-8 

ill-9 

112-6 

113-2 113*8 

113-9 

113-9 

114*0 113*9 

113-1 


112*5 

111-7 

224-4 

231*4 

298*6 246*0 

2.53-5 

260*9 

268*7 276*3 

283*9 

19 

291*8 

209-6 

107*3 

184-7 

202*1 218-7 

233-7 

244-6 

248-1 242*0 

236*4 


289*7 

250*8 

80*9 

81-l 

81-8 81*6 

81-2 

80-3 

790 78 1 

76-b 


75-6 

74*3 

1615 

174-0 

186-4 198*7 

211-5 

224*1 

236-7 249-4 

262*0 


274-7 

287-3 

124*4 

125-1 

125-9 126-7 

127*1 

127-3 

127*7 127-7 

127*8 


127*9 

126-3 

127-5 

133-5 

139*5 145*2 

151*0 

166-5 

1620 167 1 

172-2 

20 

177*2 

181*7 

J 80*9 

198-0 

213*9 226*3 

232*3 

228-9 

221-7 222-1 

23V1 


246 1 

261-8 

Uioo 

111-3 

112-5 113-4 

114-1 

114-4 

114*4 114*1 

113-3 


112*1: 

111*3 

188-2 

141*9 

148-5 15(5-8 

165*8 

170*1 

186-9 198-0 

2093 


221*0 

233-0 

135 

136-3 

137-4 138*4 

139-2 

139-9 

HO-6 140*9 

1411 


141-3 

140*8 


74*9 75*8 76*9 793 82-5 86‘1 

31.8*5 328*9 331*2 324*4 320 5 326*2 

232-7 284*9 287*1 289-2 291*2 293*2 

30 V3 318-2 329 9 342-5 355*0 7-2 

49*7 49*8 49S 50*5 51*2 51-9 

F17 F27 Mr 8,9 18,19 28,29 Ap7,8 


65*2 64-5 


. 290-4 298-3 306*2 
313*8 307*5 301*7 
309*4 311-8 314-3 
257-6 268-5 279*6 
64-4 64-1 64 0 


314-1 
306*7 
3 J 6*7 
2911 
64*4 


321*9 329*3 
318*6 334 6 
3191 321-4 
302-8 314*7 
64*9 652 


125-3 122-0 118*0 114*2 111*4 109*7 109-2 U0-1 

296*8 292*8 294*4 296-2 306*5 321-2 3381 348*3 

332-7 384-8 837*0 339-2 341*6 3440 346-4 448*8 

317-2 329*3 341-5 353 5 5 1 17-0 28-1 39-2 

80*3 79*4 79*1 78-7 78*4 735 78*5 78*6 

JaT Ja 17 Ja 27 FG V 16 F 26 Mr 8 Mrl8Mr28‘ Ap7 


3*2 4*4 6*1 7*9 9-7 li-Q 

261-5 274-2 2370 299-0 311-6 324*1 

96*9 95*0 94-3 93-7 930 920 


342*1 0*6 

14*1 16 4 


vlag. P.Phal 
.33*3 146*7 


92-7 92-5 

Ja8 Ja 18 Ja28 F7 F17 F 27 Mr 8,9 18,19 23.29 Ap 7,8 

159*9 160*2 158-6 155-8 162*6 148*4 145*2 142*4 

268-5 271-3 287*1 306-1 323-2 341-1 357*9 11*3 

36-7 37-0 37 6 38*5 39*6 40*9 420 44-3 


oUro 315*0 323*2 331*0 338*3 346*6 354*2 1-4 

265*9 283-2 301*8 319-0 834*8 360-2 358-9 358-6 

73*2 72*2 71*6 71*3 71*3 71*3 72-3 73-3 

299*6 312-4 325-0 327-8 319*7 2-U 14-3 26*2 

126*6 124*9 124*0 123*3 122*4 122*4 120 5 119*6 


U.Fhal. Jiasta. Chit. 8-vati. Visa. Amur. Jycah. Mula. P. Ash. U. Ash. Syav. Dan. Satab. P.Bhad. U.BhacL ]tev«ui 
160-0 173*3 186*7 200*0 213*3 226-7 240‘0 263*3 266*7 280*0 293*3 306*7 3200 333-3 3467 86(>o’ 


29 
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TABLE XIX Ghatikas and Palas fNaligais and Yinadis) as Fractions of a da 

N.B.—The same table will sotyo for minutes and second# as fractions of an Hour or a Degree. 



Ghatikas. 


Gliatikas. 


Ghatikan. 


ca 

5 

P-t 


Ghatikas. 


0 12 3 1 

... -0167 -om *0500 -0667 
•0003 *0160 -0336 *0503 *0309 
0005 *0172 -0339 050$ •0672 
•0008 *0175 -0342 *0608 0675 
•0011 -0178 *0344 *0511 *0678 

•0014 -0180*0347 *0514 -0680 
•0017 -0183 -0350 *0517 -06*3 
•0019 -0186 *0853 0519 *06.26 
*0022 0189 *0355 *0522 *0089 
*0025 *0192 *0358 *0525 -0692 

•0028 *0194 *0381 *0528 *0894 
•0030 *0197 *0364 *0530 -0697 
•0033 *0200 *0387 *0533 *0709 
•0036 *0203 *0369 *0536 *0703 
*0039 *0205 *0379 *0539 *0705 

•0042 -0208 *037 IS *0542 -0708 
•0044 0211 *0378 *0544 *0711 
*0047 *0214 -0380*0547 *0714 
•00,50 -0217 *0383 *0550 *0717 
*0053 *0219 *0386 *0563 *0719 

•00,65 0222 *0389 *0555 *0722 
•0058 *0225 *0392 0568 *0725 
•0061 -02*28 -0394 0661 *0728 
•0064 *0230 *0397 *0564 *0780 
•0067 -0*233 *0400 *0567 *0733 

*0069 *0236 *0403 -0589 *0736 
*6072 *0239 *0405 *0572 *0739 
*0075 *0242 *0408 *0575 *0742 
*0078 -0244 -0411 *0578 *0744 
‘0080 *0247 *0414 *0580 *0747 

•0083 -0250 *0417 *0583 *0760 
*0086 *0253 *0419 *0586 *0753 
*0089 D255 *0422 *0689 *0755 
0)092 *0258 *0-425 0592 *0758 
•0094 -0261 *0428 *0594 *0761 

•0097 ‘0264 -0430 *0597 *0764 
•0100 -02C7 *0433 0600 *0767 
•0103 0269 *0436 0603 *0769 
, • *0105 0272 *0439 *0605 *0772 

*0108 -0275 *0442 *0008 *0775 

•0111 *0278 *0444 *0611 0778 
•0114 *0980 *0447 *0614 -0780 
*0117 0283 *0450 0617 *0m 
*0119 *0286 *0453 *0619 *0788 
*0122 -0289 *0455 *0622 *0789 

•0125 *0292 *0158 *0625 *0792 
*0128 -0294 *0461 *0628 *0794 
•0130 *0297 *0164 *0630 *0797 
•0133 0300 -0467 *0633 *0800 
*0136 -0303 *0169 *06:16 *0803 

•0139 *0305 *0172 *0639 *0«05 
•0142 *0308 *0475 0642 *0308 
*0144 *0311 *0478 *0644 *0811 
•0147 *0314 -0480 *0647 *0814 
•0160 -0317 -0483 *0650 *0817 

•0153 *0319 *0486 *6653 *0819 
*0155 *0322 *0489 *0655 -0822 
| -0158 *0325 *0492 *0658 -0825 

•0x61 *082$ *0491 *0661 *0328 
• -0164 *0330 *0497 *0064 *0830 

I --» 

K &;> ' - ;v ■ „ 


* 


5 8 7 8 9 

0 -0S33 ’1000 -1167 -1833 *1600 

1 *0836 -1003 *1169 *1336 *1603 

2 ’0339 *1005 *1172 *1339 *1505 

3 *0842-1008*1175 *1342‘1508 

4 -0844 1011 *1178 -1341 *1511 

6 0947 1014 1180 *1347 -1514 

6 *0850 -1017 *1183 *1350 *1517 

7 -0853-1019 *1186 *1353 *1519 

8 -0855 1022 *1189 *1355*1522 

9 -0,858 -1025 *1192 *1358 1525 

40 -0861 -1028 -1194 *1361 *1528 

11 *0861 1030*1197 *1364 T530 

12 *0867 *1033 *1200 *1367 1533 

13 *0869 1086-1203 *1369 *1536 

14 *0872 -1039 *1205 *1372 *1539 

15 -0875 -1042 *1208 *1375 *1542 

16 -0878 *1044 *1211 *1378 -1544 

17 *0830 -1047 -1214 *1380 -1547 

18 -0883 -1050 *1217 *1383 -1550 

19 -0886 -1053 *1219 *1386 *1553 

20 -0889 -1055 -1222 *1389 *1555 

2 1 0892 -1058 ‘1225 *1392 *1558 

22 ’0894 -1061 *’228 *1394 1561 

23 -0897 -1064 1230 *1397 1564 

24 -0900 ’1067 *1233 -1400 *1567 

25 *0903 -1069 -1236 1403 *1569 

26 -0905 -1072 *1239 *1405 *1572 

27 *0908 1075 -1242 -1408 *1575 

28 *0911 -107v3 *1244 1411 *1578 

29 -0914 -1080 *1247 *1414 -1580 

30 -0917 -1083 *1250 *1417 *1583 

31 -0919 -1086 *1253 *1419 *1586 

32 0922 -1089 1255 1422 *1589 

33 *0925 -1092 1258 *1425 *1592 

34 *0928 -1094 1261 -H28 *1594 

35 *0930 -1097 *1264 1430 *1597 

36 *0933 -1100 *1267 1433 -1600 

37 *0936 -1103 *1269 1436 -1603 

38 *0939 -1105 1272 -1439 *1605 

39 -0.942 -1108 *1275 -1442 *1608 

40 *0944 -1111 *1278 1444 -1611 

41 -0947 -1114 *1280 *1447 *1614 

42 0950 *1117 *1288 1450 -1617 

43 -0953 -1119 *1286 1453 1619 

44 *0955 -1122 *1289 1455 *1622 

45 -0958 -1125 -1292 *1458 -1625 

46 *0961 -1128 1294 *1461 *1628 

47 -0964 1130 *1297 ‘1464 *1630 

48 -0967 -1133 -1300 -1467 *1633 

49 -0969 -1136 *1303 -1470 -1036 

50 -0972 -1189 *1305 *1472 *1639 

51 -0975 *1142 *1308 1475 -1642 

52 0978 -1144 *13 tf. -1478 -1644 
.53 *0980-XU7 -1314 *1480 -1647 

54 -0983 -1150 *1317 -1483 1650 

IT 

55 -0986 1153 -1319 -I486 -1053 

68 *098# 1155 -1322 -1489 -1C55 
67 0992 -1158 1325 -1492 *1658 

58 *0994 -1161 -1328 -1494 *1661 

59 -0997 *1164 1330 *1497 *1664 


10 11 12 13 14 

0 -1667 *1833 *2000 -2167 *2333 

1 *1669 *1836 *2003 *2169 *2336 

2 *1672 *1839 *2005 *2172 2339 

3 *1675 *1842 *2008 -2175 *2342 

4 -1678 -1844 -2011 -2178 *2344 

5 -1680 *1847 *2014 -2180 * 2347 

6 1683 *1850 -2017 -2183 *2360 

7 *1636 *1853 *2019 *2186 *2363 

8 -1689 -1855 -2022 -2189 *2365 

9 *1692 -1858 *2025 -2192 *2358 

10 -1694 *1861 *2028 -2194 *2361 

11 *1697 *1864 -2030 - 2197 *2364 

12 1700 -1867 *2038 *2200 *2367 

13 *1702 -1869 -2036 *2203 *2369 

14 -1705 -1872 -2039 -2205 *2372 

15 *1708 -1875 *2042 *2208 *2375 

16 -1711 *1878 *2044 -2211 ‘2378 

17 *1714 -1880 *2047 - 2214 ‘2380 

18 -1717 -1883 *2050 -2217 *2383 

19 *1719 1886 *2053 *2219 *2386 

20 1722 *1889 *2055 *2222 *2389 

21 *1725 -1892 *2058 -2225 *2392 

22 -1728 -1894 ‘2001 -2228 *2391 

23 *1730 *1897 *2064 *2230 *2397 

24 -1733 *1900 *2067 *2233 *2400 

26 -1736 *1903 *2060 *2236 *2403 

26 *1739 *1905 *2072 -2239 *2405 

27 *1742 ‘1908 -2075 -2242 *2408 

28 *1744 *1911 -2078 -2244 *2411 

29 1747 *1914 -20*0 *2247 *2414 

30 -1750 *1917 *2083 *2250 *2417 

31 *1753 *1919 ‘20% *2258 *2419 

32 -1755 *1922 *2089 *2255 *2422 

33 -175R *1925 *2092 *2258 *2425 

34 *1761 *1928 *2094 ’2261 *2428 

35 *1764 *1930 -2097 *2264 *2130 

36 *1767 *1933 *2100 -2267 *2433 

37 -1769 *1936 -2103 *2269 *2436 

38 *1772 1939 -2105 *2272 *2489 

39 *1775 *1942 ‘2108 *2275 *2442 

40 -1778 *1944 *2111 -2278 *2144 

41 *1780 -1947 -2114 *2280 *2447 

42 *1783 *1950 -2117 -2283 *2450 

43 *1786 1953 **2119 *2286 *2453 

44 *1789 *1955 *2122 *22v89 *2455 

45 *1792 *1958 *2125 *2292 *2458 

46 *1794 *1961 *2128 -2294 *2461 

47 *1797 *1964 *2130 *2297 *2464 

48 *1800 *1967 *2183 *2300 *24( 7 

49 *1803 1959 *2136 *2303 -2469 

50 *1805 *1972 *2189 *2305 2472 

51 -1808 *1975 *2142 *2308 *2475 
62 -1831 *1978 *21U *2311 *2478 

53 -1814 *1930 -2147 *2314 *2480 

54 -1817 *1983 *2150 *2317 *2483 

65 *1819 *1986 *2153 -2319 *2486 

56 *1322 *1989 *2155 *2322 *2489 

57 -1825 *1992 *2158 *2325 *2492 

58 *1828 1994 *2101 ‘2328 -2494 

59 *1830 *1907 *2164 *2330 *2497 


15 16 17 18 19 

0 -2500 2607 *2833 *3000 *3167 

1 -2503 -2069 *2836 *3003 *3169 j 

2 -2505 *2672 *2839 3006 *3172 

3 -2508 *2675 2842 *3008 ‘3175 , 

4 -2511 *2678*2844 *3011 *3178 

5 *2614 *2680 *2847 *3014 *3130 J 

6 *2517 •2683 *2850 *3017 *3183 

7 *2519 *2686 *2853 *3019 *3186 

8 -2622 *2089 *2855 *3022 *3189 

9 -2525 *2692 -2858 *3025 *3192 

10 *2528 *2094 *2861 *3028 *3194 

11 *2630 *2697 *2864 *3030 *3197 

12 *2633 *2700 *2867 *3033 *3200 

13 -£536 2703 -2869 *3036 *3203 

14 -2539 *2705 *2872 -3039 -3205 

15 -2542 -2708 *2.375 *3042 -3208 

16 *2644 *2711 *2878 *3044 -3211 

17 2547 *2714 *2880 *3047 -32H 

18 -2560 *2717 -2883 *3050 *3217 

19 -2553 -2719 *2886 *3068 -3219 

i 

20 -2555 -2722 -2889 8055 3222 

21 -266R -2725 -2892 -3058 -3226 ’ 

22 *2581 '2728 -2894 -8061 -3228 

23 -2564 '2730 '2897 -8064 3230 

24 '2567 -2733 '2900 -3067 -3233 

25 '2369 -2730 -2903 -3069 -3230 

26 -27.72 -2739 '2905 -3072 -3239 

27 '2575 2742 "2908 '3075 -3212. 

28 -2578 -2744 2911 '3078 -324i 

29 '2580 -2747 '2914 -3080 -3247 

30 -2688 -2760 '2917 ‘3088 -3230 

31 -2686 '2753 -2919 -8086 '3253 

32 '2589 *2756 -2922 -3089 -3255 

33 -2592 -2758 -2925 ‘3092 ‘3258 

34 "2594 -2761 -2928 -3094 -3261 

35 -2597 -2764 2930 3097 -3201 j 

36 -2r,00 -27C7 -2933 ‘3100 -3267 | 

37 '2603 -2769 2936 -3103 '3265 I 

38 -2605 -2772 -2939 '3105 -3272 

39 -2608-2775-2942-3108 *3275 j 

40 -2611 -2778 -2944 -31 U '3278 , 

41 -2614 -2780 -2947 '3114 -3280 
4a -2617 -2783 -2950 -3117 '3283 

43 -2619 •2786 -2953 '3119 *3286 

44 -2622 '2789 *2965 '3122 -3289 

46 '2626 *2792 '29:i8 '3125 '3292 

46 '2628 -2794 '2961 -3128 '3294 

47 '2630 '2797 -2964 -3130 -3297 

48 -2683 '2800 '2967 '8133 *3300 

49 *2636 2803 -2969 '3136 *3803 , 

50 '2639 '2805 *2972 -8139 -330B 

51 *2642 -2808 -2975 -8142 '3308 ; 

52 '264 4 -2811 -2978 *3144 -331.1 ! 

53 -2647 -2811 -2980 '3147 '3314 \ 

54 -2650 '2817 '2983 -8150 '3317 

55 -2653 -2819 '2986 '3158 '3319 

56 '2655 '2822 -2989 '8156 '3322 

57 -9668 -2825 ’2992 *8158 -83261 

58 '2661 -2828-2994 '3161 -332» 
69 '2664 -2830 -2997 -3164 *333(1 




«*wwr*; 



BLE XIX:—Ghatikas and Palas (Naligais and Vinadis) as Fractions of a day.- 

N.B.-—The same table will serve for minutes and second* as fractions of au Hour or a Degree. 



Gbatika*. 


i 

Ph 


Ghatikas. 


a 

Ph 


Ghatikas. 


I 

P< 


Ghatikas. 


20 21 22 23 24 

'3333 *3500 -3667 *3333 *1000 
•3336 ‘3503 *3669 *3836 *4003 
•3339 *3505 * 3672 *3839 *4005 
•3342 *3506 '3675 ‘3842 *1008 
*33,44 *3511 *3678 *3844 *4011 

•3347 *3514 '3680 3347 *4014 
•3350 *3517 *3683 *3850 -4017 
*3353 *35X9 *3686 *3853 *4019 
*3355 *3522 *3689 *3855 *4022 
•3358 *3525 *3692 *3858 *4025 


25 26 27 28 29 

0 *4167 '4333 *4500 *4667 *4833 

1 1169 *4336 *4503 *4609 *4836 

2 *4172 *4339 *4505 *4072 *4839 

3 '4175 *4342 *4508 *4675 *4842 

4 -4178 *43*14 *4511 -4678 *4844 

5 4180 *4347 *4511 *4680 *4847 

6 4183 -4350 *4517 *4683 *4850 

7 *4186 *4353 *4519 4686 -4853 

8 '4189 -4365 *4522 *4689 -4855 

9 ‘4192 *4358 *4625 *4092 *4858 


30 31 32 33 34 

O 5000 *5167 *6333 -5500 *5667 

1 *5003 5169 *5336 *5503 *5669 

2 *5005 *5172 *5339 *5505 5672 

3 '5008 *5175 5342 *5508 '5675 

4 '5011*5178 '5344 5511 5678 

6 '5014 5180 5347 *5514 *5680 

6 *5017 *5183 *5350 *5517 *5683 

7 *5019 * 5186 * 5353 *5619 *5686 

8 *6022 -5189 *5355 5622 *5688 

9 '5025 *6192 *5358 5525 *5692 


35 36 37 38 39 

0 *5833 -6CCX) *6167 *6333 * 6500 

1 *5836 *6003 *6169 *6336 *6503 

2 *5839 *6005 *6172 *6339 *6506 

3 *5842 *6008 *6176 *6342 -6608 

4 *5844 *6011 *6178 *6344 *0311 

6 *6847 *6014 *6180 '6347 *6614 

6 *5850 * 6017 *6183 6350 *6517 

7 *5853 *6019 *6186 *6353 *6519 

8 *6855 *6022 *6189 *6355 *0622 

9 *5368 *6025 6192 * 6368 *6525 


*3361 *3528 *3694 *3361 *4028 10 '4194 *4361 *4528 *4694 *4861 10 5028 *5191 *5361 *5628 *6694 10 -5861 6028 *6194 *0361 *6528 

*3364 *3530 *3697 *3364 *4030 11 *4197 *4364 *4530 *4697 *4864 11 « r >030 *5197 *5364 -5530 5697 11 *5364 *6030 '6197 *6364 *6630 

*3367 *3533 *3/00 *3867 *4033 12 '4200 *4367 *4533 *4700 *4867 12 5033 5200 *5367 *5533 *5700 12 -5867 *6033 *6200 6867 *6538 

•3369 *3536 *3703 *3869 *4036 13 *4203 4369 *4536 *4703 *4869 1 3 *6036 *5203 *5309 *5536 *5703 1 3 -6869 6036 -6208 6369 *6536 

*3372 3539 ‘3705 *3872 *4039 14 '4205 *4372 *4539 *4705 *4vS72 14 *5039 *5205 *5372 *5539 -5705 14 *5372 6039 *6206 *6372 *6539 


*3375 •3542 *3708 *3875 *4042 15 4208 *4375 *4542 *4708 *4875 15 0042 *5208 *5375 -5542 *5708 t5 ‘5875 0042 *6208 *6375 *6512 

•3378 3544 *3711 ‘3878 *4044 16 4211 *4378 *4544 4711 -4878 16 5044 *52X1 *5378 *5544 *5711 16 *5878 -6014 *6211 *6378 *6544 

*3380 ‘3647 *37U *3880 *4047 17 421 1 ‘4380 *4547 -4714 -4880 17 5047 *5214 *6380 *5547 ’5714 17 -5880 *6047 *0214 6380 *6547 

*3383 *3550 *3717 ’3883 *4050 13 '4217 *4383 *4650 *4717 *4883 18 5050 *5J17 *5383 *5550 *5717 18 *5883 -6050 *6217 *6383 *6550 

» *3386 *3553 *3719 *3886 *1053 19 -4219 '(386 1553 *4719 *4886 19 -5053 *5219 '5386 *5553 5719 19 *5886 -6053 -6219 *6386 G553 

r *3389 *3555 *3722 *3889 *4055 20 4222 ’4389 *4555 *4722 *4889 20 6055 *5222 *5389 *5555 *6722 20 6889 *6055 ‘6222 *6389 *6555 

•3392 >3558 *3725 *3892 *4058 21 1225 1392 *4558 *4726 -4892 21 *5058 *5226 *5392 *5568 T>725 21 '6892 *6058 *6226 *6392 *6558 

*3394 *3561 *3728 -3894 MOGl 22 4228 *4394 *4561 *4 728 *4894 22 5061 *5228 *5394 *5561 '5728 22 *6894 0061 *6228 *0394 *6561 

'3397 *3564 -3730 *3897 *4064 23 4230 *4397 *4564 -4730 *4897 23 5064 *5230 *5397 *5564 *5730 23 *5897 -6064 0230 6397 *6604 

*3400 >3567 *3733 '3900 -4067 24 1233 *4400 *4567 -4733 *4900 24 5067 *6233 *5400 *5567 '5733 24 '5900 6067 *6233 *6400 &>67 


*•4403 *3569 *3736 *3903 *4069 26 '4236 *4403 *4569 -1736 -4903 
*3405 * 357 . *3739 *3905 *1072 26 '4239 1406 *4672 * 47:19 -4905 
-3408 *3575 *3742 *3908 *4075 27 '4242 *4408 *4576 *4742 -4908 
• 34 X 1 *3578 *3744 3911 *1078 2 8 4244 *4411 *4578 -4744 * 4911 
•3414 *3580 *3747 *3914 *4080 29 *4247 " 441*4 * 45 eO -4747 *4914 

*8417 -3583 '3750 *3917 *4083 30 *4250 *4417 *4583 *4750 *4917 

*3419 *3586 '3753 *3919 *4086 31 *4253 *4419 *4580 *4753 *4919 

•8422 *3589 *3755 *3922 '4089 32 '4255 *4422 *4589 *4765 *4922 

•3425 *3692 *3768 *3925 4092 33 ’4258 *4425 ' 4692 * 4 768 * 4 9 25 

•3428 *3594 '3761 *3928 *4094 34 -4261 *4428 *4594 *4761 *4928 

*3430 *3597 *3764 *3930 *4097 35 *4264 *4431 *4597 -4764 *4930 
*3433 -3600 *3767 *3933 *4100 38 *4267 *4433 *4600 4767 *4933 
*3436 *3603 *8769 *3936 '4103 37 *4269 *4436 1603 *4769 -4936 
'3439 3605 *3772 *3939 *4105 38 1 272 *4439 * 4605 * 4 7 72 * 4939 
*3442 *3008 *3775 *3942 *4108 39 1275 *4442 *4608 *4775 *4943 

•3444 *3611 *3778 *3944 *4111 40 4278 *4441 *4611 *4778 *4944 
•3447 *3614 *3780 '3947 *4114 41 *1280 *4447 *4614 *4780 *4947 
•3460 *3617 *3783 *3950 '4117 42 *4283 *4460 *4617 * 47«3 *4960 
•3153 *3619 *3786 *3953 *4119 43 42 SG *4453 *4619 *4786 *4953 
•3456 *3622 *3789 *3955 *4122 44 *4289 *4456 *4622 *4789 '4955 

*3458 -3625 *3792 *3958 ‘4125 45 *4292 *4468 *4625 *4792 -4958 
•3461 *3628 *3794 *3961 *4128 46 *4294 *4461 *4628 -4794 *4961 
*3164 *3630 *3797 *3964 *4130 4 7 *4297 *4464 '4630 *4797 *4964 
•3467 *3633 *3800 *3967 *4133 48 *4300 *4467 *4633 ,800 - 4967 
*3469 *3636 '3803 *3969 *1136 49 *4303 '4469 *4636 *4803 '4969 

*3472 '3639 ‘3806 *3972 *4139 60 *4305 *4472 *4639 *4805 4972 
*3475 *3642 *3808 *3975 *4142 61 *4308 *4476 *4642 4808 *4975 
•3478 '3644 *3811 *3978 *414 4 62 *4311 *4478 *4644 *4811 -4978 

» *3480 *3647 ‘3814 ‘3980 4147 63 *4314 *4480 *4647 *4814 *4980 

'3483 *3650 *3817 *3983 '4150 64 *4317 *4483 *4660 -4817 *4983 

‘3486 *3668 *3819 '3986 ' 4 X 53 65 1319 *4486 *4653 * 4819-4986 

•3489 3655 - 3*22 *8989 *4155 66 *4322 *4489 *4655 *4822 *4989 

'° i02 *3826 *3992 *4158 67 *4325 *4492 *4658 *4825 *4992 

'3494 *3661 *3828 3994 *4161 68 *4328 *4494 *4661 *4828 -4994 

*3497 '3664 *3830 *3997 *4164 69 *4330 *4497 *4664 *4830 '4997 


26 5069 *5236 *6403 *5569 '5736 25 *5903 *6069 -6236 '6403 *6569 

26 5072 *5239 *5405 5572 '6789 26 *5906 ‘6072 *6239 *6405 *6572 

27 - 5075 *5242 *5408 *5576 *5742 2 7 *5908 '6075 *6242 *6108 0576 

28 5078 *5244 '5411 ‘5578 * 674 ! 28 '5911 *6078 *6244 '6411 '6578 
28 -5080 *5247 *6414 *5580 *5747 29 *5914 *6080 *6247 *6414 *6530 

30 *5083 ‘5250 '5417 *5583 *5750 30 * 5917 ' 6083 ' -6250 0417 '6583 

31 -5086 *5263 '5419 ‘5586 *5753 31 *5919 *6086 *6253 * 64 X 9 '6686 

32 *5089 *5255 *5422 *5589 *5755 32 *5922 *6089 *6255 '6422 *6539 

33 *5092 *5258 *5426 *5592 *6758 33 *6925 * 6092 0258 * 6426 *0692 

34 *5094 *5261 6428 *6694 '5761 34 *5928 *6094 -0261 '6428 *6094 

36 *5097 *5264 *5431 *6697 5704 36 *6930 ‘6097 *6264 *6131 *6597 

36 -5100 5267 *5433 ' 5(500 '5767 36 *5933 *6100 *6267 6433 *6600 

37 *5103 *5269 *5436 *5603 '5769 3 7 *6936 *6103 *6269 *6436 *6603 

38 5105 -6272 5489 -5605 '5772 38 *6939 *6105 *6272 *6439 *6605 

39 *5108 *6276 *6442 *5608 '5775 3 8 '5942 6108 '6275 6442 '6608 

40 -5111 *5278 5444 *6611 '5778 40 *6944 *6111 6278 *6444 *6611 
4 X *5114 *5280 '5447 *5614 *5780 41 *6947 '6114 '6280 '6447 * C 6 U 
“ -5117 *5283 *5450 *5617 *5783 42 *5950 *6117 *6283 '6450 *6617 

43 -5119 *6286 *5453 *5619 *5786 43 *5953 *6119 '6286 '6453 *6020 

44 5122 *6289 *6455 *5622 *5789 44 *5955 *0122 * 6^89 *6455 *0622 

46 *5125 *5292 5458 *5625 '5792 46 *5958 * 6125 *6292 *6458 *6625 
46 -5128 *5294 '5461 -5628 *5794 46 -5961 *6128 *6294 *6401 *6628 
4 / *5130 *6297 *5464 *5630 '5797 47 *5964 *6130 *6297 *6464 *6630 

48 5133 *5300 '6467 -5633 *5800 48 *5967 *6133 *6300 *6467 *0633 

49 *5136 *5803 *5469 -5636 '5803 49 *5969 -6136 *6303 *6469 *6636 

60 *5139 *5305 172 *5639 *6805 60 '6972 *6139 6306 -6472 6639 

5 * '5142 *5308 *5475 *5642 *5808 61 *5975 -6142 *6308 *6175 *6642 

62 *5144 *5311 *5478 *5644 5811 62 *5978 * 6144 * 6311 *6478 *6641 

63 -5147 *5314 *5480 *6647 *5811 63 *5980 *6147 *6314 6480 '6617 

54 *5150 ‘5317 *6483 -5650 *5817 64 *5983 *6160 *6317 *6483 *6650 

55 *5153 ’5319 *5486 *5653 '5819 66 5986 *6153 *6319 *6485 *6653 

66 *5155 * 5^22 *5489 *5655 *5822 56 '6989 *6155 *6322 -6489 *6655 

67 *5158 '5325 *5492 *5658 *5825 67 *5992 *6158 *6325 *6492 *6668 

58 '5161 *5328 *5494 *6661 *5828 68 5994 6161 *6328 '6494 *(,661 

59 '5164 *5330 *5497 *5664 *5830 69 5 997 * 6164 *6330 *6497 *6604 







LE XlX:—Ghatikas and Paias (Naligais and Vinadis) as Fractions of a . 


N.B.— The same table will serre for minutes and seconds ps fractions of an Hour or a Degree. 


Ghatikas. 


<SL 


Ghatikas. 


40 41 42 43 44 

*6667 -6*33 -7000 7107 ‘7333 
•6609 *0836 7003 '7169 *7336 
•(>672 ‘6889 *7006 -7 172 -7389 
•6675 *6842 *7008 *7176 *7342 
•6678 *6844 ‘7011 *7178 *7344 

•6660 *6847 ‘7014 -7180 ‘7347 
•6688 ’6860 ‘7 017 *7183 *7360 
•6666 -6853 ‘7019 ‘7186 *7363 
•66*9 ‘6866 *7022 *7189 *7356 
•6692 *6858 *7026 *7192 -7368 

•6694 ‘6861 ‘7028 *7194 *7361 
•6097 *6864 *7030 *7197 *7364 
•6700 *6867 *7038 -7200 *7367 
•6703 -6869 ‘7036 ‘7203 *7369 
•6705 *6872 ‘7039 -7205 *7372 

•6706 *6876 -7042 -7208 *7376 
•6711 *6878 *7014 *72U *7378 
•6714 '6880 *7047 ‘7214 ‘7380 
•6717 *6883 *7060 ‘7217 *7383 
•6719 *6880 *7053 -7219 *7386 

•6722 *6889 *7066 *7222 *7389 
*6726 *6*92 *7068 *7226 *7392 
•6728 *0394 ‘7001 ‘7228 *7394 
•6730 0897 *7004 *7230 *7397 
•6733 *6900 •7007 *7233 *7400 

•6736 *0903 *7069 -7286 7403 
•673,9 *6906 *7072 * 7239 *7i06 
•6742 *0908 ‘7675 *7242 ‘7408 
•6744 *6911. *7078 72*4 *7411 
•6747 *6914 *7080 *7247 *7414 

•6750 *6917 *7083 *7250 *7417 
•6763 *6919 *7066 *726*3 *7*19 
•6765 ‘6922 *7089 *7266 *7422 
•6768 *6925 *7092 7263 *7426 
•6761 *6928 *7094 *7261 *7428 

•6764 *0930 7097 *7264 *7430 
•6707 *6933 *710o *7267 *7433 
*6769 *6936 *7103 *7209 *7*36 
*6772 *6939 *7106 *7272 *7139 
•6775 *6942 *7108 ‘7270 *7442 

•6778 -G944 *7111 *7278 *7444 
•6780 *6917 *7114 *7280 *7417 
•6783 *6950 -7117 *72No ‘7450 
•6786 *6968 *7119 ‘7286 *7453 
•6739 *6966 *7122 *7289 *7456 

•6792 ‘6968 ‘7125 *7292 *7168 
•6794 *6961 *7128 ‘7294 *7461 
•6797 -G9C4 ‘7180 7-97 *7464 
•6800 *6967 -7133 *7300 *7467 
•6803 -6969 *7136 *7303 * 7469 

•6805 *6972 *7139 *7305 *7472 
•6808 *6976 *7142 *7308 *7476 
•6811 *6978 *7144 *7311 *7478 
•6814 ‘6980 -7147 *7314 *7480 
•6817 *6983 -7160 *7317 *7483 

•6819 *6986 *7166 *7319 *7486 
*6322 *6989 *7165 ‘7322 *7489 
•OH‘26 *6992 7158 *7326 *7492 
*6823 *6994 -7101 *7328 *7194 
•6339 *6997 -7164 *7330 *7497 


45 46 47 48 49 

0 -7500 *7667 7833 -8000 -8167 

1 -7503 *7669 -7836 *8003 *8109 

2 *7505 *7♦‘>72 *7839 *8006 -8172 

3 *7508 - 7675 - 7842 *8008 *8175 

4 •7511*7678 *7844 *8011*8178 

6 *7511 -7680 *7847 *8014 *8180 

6 * 7517 *7683-7850 4 8017 *8183 

7 *7519 *7686 *7853 *8019 *8186 

8 *7522 *7689*7855 -8022 *8189 

9 *7525*7692 *7858 *8025 *8192 

10 *7528 -7694 *7861 8028 *8194 

1 1 *75:40 *7697 *7864 *8030 *8197 

12 *7533 -7700 *7867 *8033 *8200 

13 *7566 *7703 *7869 *8036 *8203 

14 * 7589 *7700 *7872 *8039 *8205 

15 * 7542 - 7708 *7876 *8042 *8208 

16 *7544 -7711 *7878 ‘8044 *8211 

17 *754:7 *7714 *7880 *8017 *8214 

18 *7560 *7717 r 7883 *8050 *8217 

19 *7553 *7719 *7886 '8Q53 -8219 

20 * 7555 - 7722-7889 *8055 *8222 

21 *7658 *7725 *7892 *8058 *8225 

22 *7661 *7728 *789 1 '8061 -8228 
2a *7564 *7730*7897 *8064 *8230 

24 * 7567 *7733 *7900 *8067 *8*233 

25 *7669 *7736 7903 *8069 *8236 

26 *7672 ‘7739 *7906 *8072 -8239 

27 *.575 *7742 *7908 *8075 *8242 
2« *7678 *7744 • 79l l *807!> *8244 

29 *7680*7747 -7914 -8080-8247 

30 *7588 -7750 *7917 *8083 *8260 

31 *7086 * 7763 * 7919 *8086 *8263 

32 7689 *7755 *79*22 *8089 *8255 

33 *7092 *7758 *7925 ‘8092 *8268 

34 *7594 *7761 *7928 *8094 *8261 

35 *7597 *7764 *7980 *8097 *8264 

36 *7600 *7767 *7938 \8l00 *8267 

37 *7603*7769 *7936 *8108 *8269 

38 *7605 -7772 *7939 *81«»6 *8272 

39 *7608 *7775 -7942 *6108 *8276 

40 *7611 *7778*7944 *8111 *81:78 

41 *7614 ’;?8U *7947 *8114 *8280 

42 *7617 7783 *7950 *3117 *8283 

43 *7619 *7786 *7953 *8119 *8286 

44 *7622 *7789 ‘7956 *8122 *8282 

45 7625 -7792-7958 *8125 ‘8292 

46 *7626 *7794 *7961 ‘8128 *8294 

47 *7630 *7797 *7964 *8180 *8297 

48 *7633 *7800 *7967 *8133 8300 
48 *7636 *7803 -7969 *8136 *8:403 

50 *7639 *7805*7972 *8139*8305 

61 *7642 ’7808 *7976 *8142 *8308 

62 -7644 -7311 -7978 *8144 *8311 

63 *7647 *7814-7980 *8147'8314 
54 *7050 *7817 *7983 ‘8150 *8317 

66 - 7658 *7819 *7986 *8158 *8319 
56 *7656 *7822 -7989 ‘8165 *8322 

67 *7668 *7825 -7 J92 *8158 '8325 

68 *7061 7828 *7994 -8161 *8328 
59 *7664 *7830 *7997 *3164 *&i$30 


Si, Ghatikas. 

o3 


60 61 52 63 64 

0 *8333 *8500 *8667 *8833 *9000 

1 -8336 ‘8503 *8669 *8830 ‘9003 

2 *8339 *8605 *8672 *8839 *9005 

3 *8342 *8508 -8675 -884*3 ‘9008 

4 *8344 '8511 *8078 *8844 *9011 

6 *8347 *8514 *8680 *8847 *9014 

6 *8350 *8617 *8683 8850 *9017 

7 *8363 *8619 *8686 *8868 ‘9019 

8 ‘ 8355 *8522 *8689 *8855 '9022 
8 *8368 *8625 *3692 *8858 *9026 

10 ‘8361 '8628 8094 *8861 *9028 

11 *8364 *8580 *8697 *8864 ‘9030 

12 *3367 *8533 *8700 *8807 *9033 

13 *8360 ‘8636 *8703 *8869 *9036 

14 *8372 -8539 '870o *8872 *9039 

15 ‘8376 *8642 *8708 *8875 *9042 

16 *8378 *8544 *8711 *887,8 -9044 

17 -8380 ‘8547 *8714 *8880 '9047 

18 *8383 *6660 ‘8717 *6883 *9050 

19 ‘8386 *8653 *8719 *8886 *9063 

20 ‘8380 '8655 *8722 *8899 '9066 

21 *8392 ‘8-,68 '3725 *8892 ‘9058 

22 *8394 *8661 *8728 *8894 ‘9061 

23 *8397 8o64 *8730 *8897 *9064 

24 *8400 *8o67 *8733 -8900 *9067 

25 *8403 *8609 8736 *8903 *9060 

26 ‘8405 '*.‘72 *8739 *8905 -9072 

27 8408 -8,,76 *8742 -8908 *9075 

28 ‘8411 *8678 ‘8744 '8911 '9078 

29 *8414 *8680 *8747 *3911 *9080 

30 *8417 *8683 *8710 *8917 ‘9083 

31 ‘8419 *8686 *87?,3 *89 1 9 *9086 

32 *M22 -6689 *8766 *8022 *9089 

33 *8426 *8592 8768 *892, > 9092 

34 *8428 *8594 *8761 '8928 *9091 

35 *8430 *8597 *8764 *8930 *9097 

36 *3433 *8600 8767 *8933 '91C0 

37 *8-136 *8693 *8769 *8936 9103 

38 *8439 *8605 *8772 *8939 ‘9105 

39 *8442 8608 *8775 -394*2 *9108 

40 *8444 -8611 -8778 *8944 *9111 

41 *8447 *8014 *8780 *8947 *9114 

42 *8460 -8617 *8783 *8960 *9117 

43 *8453‘86JD *8786 *8968 *9119 

44 *8466 *8622 ‘8789 ‘8965 *91*22 

45 *8458 *8625 ‘879*2 *8953 *9125 

46 *8401 '*623 *8794 *8961 *9128 

47 *8464 *8630 *8797 *8964 9130 

48 *8467 8633 -8MH) *8967 9133 

49 ‘8469 *8636 *8803 * 8969 *9136 

50 *8472 *8639 8805 *8972 *9139 
61 *8476 *8(54*2 *8808 *8976 *9142 

52 ‘8478 *8044 *8811 *8978 *9144 

53 *8480 -80*17 *vS814 -8980 ‘9147 

54 *8483 -8650 *8817 -8983 *9160 

65 *8486 -8653 -8819 *8936 ‘91 3 

56 *8489 *8066 *8822 *8939 *9156 

57 *8-192 -fc668 v s v m2o *8992 *9158 
53 *8494 -8661 *8828 *8994 *9161 
59 *8497 *8664 -8830 -8997 *9163 


£ Ghatikas. 

A 


55 66 57 58 

0 *9187 *9333 *9500 *9667 *9 

1 *9169 -9386 *950*3 *9609 * 

2 -9172 *9339 *9505 *9672 ■: 

3 '9176 9342 *9508 *9675 j 1 

4 *9178 *9341 *9511 '9678 f 

5 *9180.9347 9514 *9680 -IH i- 

6 *9183 *9350 9517 *9683 *9b 

7 *9186 *9353 *9519 *9686 *93 

8 *9189 -9355 *95*22 *9689 98 

9 *9192 *9358 *95*25 *9692 *.98 

10 ‘9194 -9361 -95*28 *9694 '*M\ 

11 *919 7 *9364 '9530 '9697 *W 

12 ‘9200 *9367 *9533 *9700 •!'' • 

13 *9203*9309 953G *9708 *t ‘- 

14 *9205 *9372 *9539 *9705 *! 

15 *9208 *9375 -9542 9708 •! t 7;* 

16 *9211 *9378 *9544 *9711 *1 

17 *9214 *9380 *9547 *9714 •(• S 

18 *9217 *9383 *9650 *9717 *1 * 

19 *9219 9386 *9553 9719 

20 9222 • 9389 *9555 *972*2 *! ' 

21 *9225 ‘9392 *9558 *97*25 

22 *9228 9394 *9561 *9728 *9, 

23 *9230 *9397 *9564 *9730 *H 

24 *9233 *9400 9507 *9733 j !*< 

25 *9236 *9403 *9569 *9736 1 .«< I 

26 *9239 ‘1405 *9572 *9739 

27 *924*2 *9408 *9575 *9742 ‘! 

28 *9244 Mill -9578 *9744 1 ^ 

29 9247 *9414 *9580 *9747 *1 

30 *9250 *9417 *9583 *9750 *1»J 

31 *9253 *9419 *96*6 *9758 J 

32 • 9255 *9422 9589 *9755 • 

33 *9258 ‘94*25 -9592 *9758 • 

34 *9261 '9426 *9594 *9761 

35 *9204 -9430 -9597 *9764 V , 

36 *9267 -9433 *96<X) '9767 i ; . 

37 *9269 *9436 9603 *97G9 ? ! 

36 *927*2 -9439 ‘9605 *9772 4 .*W 

39 *9275 944*2 *9608 *9775 

40 *9278 *9444 *9611 *9778 *9!*-‘4 

41 *9280 *9447 ‘9014 *9780 - 

42 *9283 -9450 9017 *9783 ‘ 

43 *9286 9453 *9619 *9786 * 

44 *9289 *9465 *9622 *9789 *l '.N i 

46 *9392 *9468 *9625 * 9792 *1 
40 ‘9294 •9461 *9628*9794 * ( . 

47 *9297 '9404 *9030 *9797 '0 

48 *9300 *9467 *9633 -9800 *9 

49 -9303 -9469 *9636 *98o3 4- 

60 *9305 *9472 *9639 *9805 *f 

61 *9308 *9476 *9642 *9808 *1 * 

62 -9B11 *9478 *9614 '9811 1 

63 *9314 9480 *9047 *9814 i 

64 *9317 *9483 *9650 *9817 T 4 G 

66 *9319 *9486 *9653 *9819 *t 
68 *9322 '9469 *9665 *9822 \‘. * 
57 -9325 *9492 *9653 *9825 *9 

68 9326 ‘9494 *9661 *9828 *9 

69 -9330 *9497 *9664 9830 *9. * 








TABLE XX:—Hours and Minutes as Fractions of a Day. 


Hours. 


I 


Honrs. 


si 

a 

a 


Hours. 



g as frac- 
ig liotib of 


a 


a day. 


2 


3 


6 


8 


9 


10 


11 


0 -OllOOGG *0833333 •l t 2, , .0000 

1 OOOoVu 0423611 *0840277 *1256944 

2 -00138S8 *0430666 *084722*2 1263888 

3 *00208:!3 *0137500 *0854166 *1270833 

4 0027777 *0444444 *0801111 *1277777 

6 0034722 *0451383 *0868065 -1284722 
B *0041(566 *0468338 *0876000 *1291660 

7 0018611 *0465277 *0381944 *1293611 
3 *0056655 *“472222 ‘0388888 *1305555 
9 0062500 *0479100 *0895683 *1312600 

-0902777 *1319444 
•09U9/22 ‘1326383 
*0916666 1333333 
*0923011 ‘1340277 
*0930556 *1347222 

•0937600 *1354160 
*0944444 *1361111 
•09i>1388 *1368066 
*0958333 13750' >0 
•0905277 *1381944 


0 *1666660 2083333 *2600000 *2916660 

1 *1673611 *2090277 *2606944 *2923611 

2 *1680556 *2097222 *2513888 *2930668 

3 L687600 *2104106 *2620833 *2987500 

4 *1694444 *2111111 *2527777 *2944444 


0 *3838333 *3760000 *4166666 *4588333 

1 *3340277 *3766944 *4173611 *4590277 

2 *33472*22 *3763888 *4160555 *4597222 

3 3354160 *3770833 *4187500 *4604166 

4 *3301111*3777777 *4191444*4011111 


0 ... 

1 *00001 

a *00002 

3 *00003 

4 -00005 

6 *00000 

6 •oooo'; 

7 *09008 

8 I 

9 OOOlo 


10 '0069444 *0480111 

11 -0076338 *0493055 

12 0083333 0500900 

13 0090277 *0596944 

14 *0097222 *0613868 

15 *0104106 *0520833 

16 *0111111 *0527777 

17 *0118066 *0634722 

18 *0126000 * 9541006 
18 *0131944 *0548011 


5 1701886 ‘2118965 *2534722 *2951888 5 *8368055 *3784722 *1201388 *4018055 

B *1708333 *2125000 *2541666 *2958333 6 *3 )76000 *8791006 *4203333 *4625000 

7 *1716277 2131944 *2648611 *2965277 7 *3831944 *3798011 *4215277 *4031944 

8 *1722222 *2138888 *2665555 2972222 8 *3383833 *3806556 *4222222 *4038888 

g *1729166 *2146833 *2662600 *2979106 9 *3395833 *3812500 *4229166 *4045833 

in *1786111 *2162777 *2669444 *2986111 10 *3402777 *3819144 *4230111 *4652777 1 0 *09012 

11 *17 43055 *2169722 *2576888 *299306,*j U *3409722 *3826388 *4243056 *4069722 11 *0001*3 

Jo *176(XX>0 2166660 *2583333 *3<>00000 12 *3410066 *3838888 *4260090 *4666660 1 2 000 U 

Jo * 1750944 -2178611 *2690277 *8000944 13 *3423611 *3340277 *4266944 *4678611 13 *09015 

14 * 1763888 *2180556 *2697222 *3013888 14 '3430555 *3847222 *4263888 *4080355 14 *00016 


20 *0138888 

21 *0146833 

22 *016*477 7 

23 *0459722 

24 *0160000 


•0555663 *0972222 1388888 
* 05 €2500 *0979100 *1395838 
*0669444*0986111 *1402777 
•0676388 0993055 *1409722 
0583333 *1000000 *1410600 


lfi *17703il3 *2187500 *2601166 *3020833 
IB 1777777 *2194444 *2611111 *8027777 

17 *1784722 *2201888 *2018056 *3034722 

18 *1791066 *2208333 *2626060 '1041666 

19 *1798611 *2218277 *2031944 *3048611 

20 *1806666 *2222222 *2638888 *3056655 
Si *1812600 *2229166 *2640833 .062,700 

22 *1819444 2236111 *2602777 *3069444 

23 *1826388 *22430o6 -20./J722 *3076388 

24 *1833383 *226lK,00 *2660660 *8083333 


15 *3437500 * 1854166 *4270833 *4087500 1 5 *00017 

16 *3444444 *3861111 *4377777 *1694441 16 *00018 

17 *8451888 *3566055 *4281722 *4701388 17 *00020 

18 *3458338 *3875000 *4291066 *4708333 48 *00021 

19 3405277 *3881944 *4298611 *4715277 1 9 *00022 

20 *3472222 *3688883 *4306555 4722222 20 *00923 

21 *8479106 *3895883 *4812500*4729160 21 *0002) 

22 *3480111 *3902777 *4819444 *4736111 22 00026 

23 *8498056 *3909722 *4326388 *4743055 23 *00027 

24 *3500000 *3916666 *4333333 *47500u0 24 00023 


25 *0173014 *0590377 

26 0180555 *0597222 

27 0187500 *0604160 
*«28 019)441 *0611111 

29 *0201388 *0018055 

30 * 0203333 * 0025000 

31 *0216277 *0631944 

32 0222223 *0638888 

33 0229100 *0645838 

34 0230111 *00627/7 


*1006944 *1428611 
*1013838*1439566 
*1020833 *1437500 
*1027777 1441444 
*1034722 *1461388 

*1041606*1453333 
*1«)4861 L *1106277 
• 10055. 5 *1472222 
*1002000 *1479106 
*1009)44 *1480111 


25 1840277 *2266914 

26 1847222 *2208888 

27 *1&>4100 *2270*v(3 

28 *1801111 '2277777 

29 *18080^)5 *2284722 

30 *1^75000 *2291666 

31 *18819-44 *2298611 

32 ' lHBBbhH -2305o6o 

33 *1396833 *2312500 

34 *1902777 *2319441 


•2673611 *309027 7 
*2680565 *3097222 
•2687o»0 *3104166 
*2694444 *3111111 
*2701383 *3118066 

*2708333 *3126000 
•2716277 *3181944 
•2722222 *3138883 
*2729100 *3146833 
*2736111 *8152777 


25 *8506944 *8923611 

26 '3613888 *3930556 

27 *3520833 *8937600 

28 '8527777 *3944444 

29 *3634722 *3951388 


*4340277 *4756944 25 *00029 
*4347222 *4703888 26 *00030 
*4854166 *1770833 2 7 03031 
*4361111 *4777777 2S *00032 
*4368055*4784722 29*00034 


30 *3541666 *8958833 *4375000 *4791606 30 *00035 

31 *3648611 *3905277 *4381944 *479801 i 31 *00036 

32 *3555655 *397. 222 *4388888 *4805555 32 *00037 

33 *3562600 *3979100 *4 395833 *48l‘25“0 33 *00038 
3 4 3509444 *3986111 *4402777 *4819444 34 *00039 


35 *0243055 
30 *0260000 

37 *0250944 

38 0203888 

39 *0279833 


•0G59722 *1076388 *1493055 
•U600000 *1083333 16U0000 
0073611 *1090277 *1600914 
‘0680665*1097222 *1613838 
*0687600 *1104106 *1520833 


40 *0277777 *0691441 

41 *0284722 *0 <01888 

42 *0291660 *0708333 

43 *0298611 *0715277 

44 *0306566 *0722222 

45 *0312600 *0729166 

46 *0319441 *0736111 

47 *0326388 *0743055 
46 *0333333 * 0750000 
49 *0340277 *0766944 


•11 lllil *1527777 
*U1K>55 *1634722 
*U 25000 *1541066 
*1131944 *1548011 
*1138888 *1065555 

*11*5833 *1602500 
•1162777 *1609444 
*1169722 1576338 
*1100000 *1683333 
•1173011 *1590277 


i0 *0347222 *0703888 *1130555 *1697222 
>1 035116b *0770833 *H87oOU *1004160 
> 2 "361111 *0777777 *4*94444 1011111 
*0368065 V 7847*22 *1201388 1018065 
34 *0375000 *0791060 *1203333 *1026000 

*0331944 *0798011 *1216277 *1031944 
58 *0338883 ‘0806656 *1*222222 *1638888 

57 *0396833 *081*2500 *1229160 *1046833 

58 0402777 “819444 1236111 *1652777 
^9 *0409722 0820388 *1243066 *1659722 


35 *1909722 *2326388 *2743055 *3169722 
30 *1916060 *2833-)33 *2760< 00 *3166060 
37 *192.1011 *2.340277 *27(83944 *3173011 
30 *1930b6o *2347222 *2763888 *3i805o6 

3 9 *1937600 *2364106 *2770833 *3187600 

40 *1944444 *23Gllll *2777777 *3194444 
4 ! *i9ol.>88 *2368066 *2781722 *3201388 

42 *19,>8333 -2.i7.v0tO *2791060 *3208833 

43 • 1966277 *238l94i *2798011 *8216277 

44 *1972222 *2388888 *2805666 *3222222 

45 -1979100 *2395833 *281*2500 *3229106 
40 1986111 *2402777 *2819444 *8236111 

47 -19930.X) *2409722 *2820888 *3248ooo 

48 *2000000 *2411,660 *2838333 *32,> KVO 

49 -2000944 *2423611 *2840277 *3256944 

50 *2013888 *2430556 *2847222 *3263888 

51 2020833 *2437600 *28o4iG6 *3270833 

52 *20277/7 2444444 *2861111 *3*277777 

53 *2034722 *24ol388 *2868056 *3284722 

54 *2041000 2458333 *2876000 *3291060 

55 -2048611 *2466277 *2881914 *3298611 
50 *2056556 *2472222 -1*838838 *330565.0 

57 *2062500 *2479105 *239.j833 *3312600 

58 *2002444 *2486111 *220*2777 *3319444 

59 *2070388 ‘2493050 *2909722 *3326888 


35 *3570388 *3993066 

36 *3583333 *4000000 

37 -3690277 *400Gi'44 

38 3597222 4013888 

39 *3004160 *4020333 


*4409722 * 4820388 
•4416006 *4833833 
•4423611 *4840277 
*4430555 *4817222 
*4437600 *4864166 


36 *00010 

36 * 0001*2 

37 *00013 

38 *00044 

39 *00045 


40 *8611111 *4027777 *41444-14 *4801111 40 *“0010 

41 *3618055 *4034722 *4451388 *4868056 41 *00017 

42 *3626000 *4041600 *4153333 1876000 42 *00019 

43 *3631944 *1018611 *4406277 *4831944 43 *00060 

44 *3038888 *4065555 *4472222 *4888888 44 *00051 

46 *36-15838 *4062600 *1479166 *4896833 46 *00“52 

46 *3662777 *4069444 *4480111 *4902777 46 *00063 

47 *3659722 *4076388 *4493055 *4909722 47 *00061 

48 *3606600 *4088333 *45 ’>0000 *49lGHGG 48 *00355 

49 *3676611 *4090277 *4606944 *4928611 49 *00057 

60 3680555 *4097222 *4518888 *4930556 60 *00»58 

61 *3687500 •4104106 *4520838 *4987500 61 *00069 

62 *3694444 *4111111 *4527777 *4944444 62 OOUHO 

63 *3701388 *4118055 *4534722 *1951888 63 *00061 
54 *3708333 *4126000 *4541606 *4958338 64 *00002 


66 *3716277 *4131944 
66 *3722222 *4138888 
57 *3729I06 -4145833 

68 *3786111 *4152777 

69 *3743055 *4159722 


•4548611*1963277 66 *00064 
*466)3665 *4972222 66 *OQoC5 
*4562500 4979166 67 *00060 
•4569444 *4980111 68 *00007 
•4570388 *4993066 69 *00008 








TABLE XX j- Hours ahd Minu^d as Fractions of a Day —conid. 


Hours, 


0 

a 


Hours. 


Hours. 



12 


13 


14 


16 


16 


17 


0 0000000 *5416066 *5633833 *6250000 

1 *6006314 *5423611 *5840277 *6256944 

2 *6013338 *6430555 *5847222 *6263888 

3 *5020838 *5437500 *5854166 *6270833 

4 *5027777 *5444444 *5861111 *6277777 

5 *6034722 *5451388 *5868055 *6*284722 

6 *5041666 *5458338 *5876000 -6291666 

7 *5048611 *5465277*5881944 *6298611 

8 *5055556 *5472222 *5888888 *6305665 

9 *5062600 *5479166 *5895833 *6312600 


20 *5138888 *6565556 *5972222 

21 *6146833 *5562500 *5979166 

22 *5152777 *5569444 *5986111 

23 *5159722 *5676388 *6993055 

24 *5166666 *5683338 *6000000 


jjj rions of 
Si a tlay. 


18 


19 


20 


21 


22 


23 


O -6666666 *7083333 

1 *0673611 *7090277 

2 *6680555 -7 ; );h222 

3 -6687500 *7101166 

4 *6694444 *7111111 

5 *6701388 *7118055 

6 *6708333 *7125000 

7 *6716277*713)944 

8 *6722222 *7138888 

9 *6729166 *7145833 


•7500000*7916666 
*7506944 *7923611 
•7513888 *7930555 
•7520833 *7937500 
•7627777 *7944444 

*7634722-7951388 
*7641666*7958333 
•7548611 *7965277 
•7555566 *7972232 
•7562500 *7979166 


0 *8333383 *8760000 9166660*9583333 

1 *8340277*8750914 *9173611*9590277 

2 *8347222 *8763888 -9180555*9597222 

3 *8351166*8770833 0187500*9604166 

4 *8361111 *8777777 9194444*9611111 


10 *5069144 *5486111 *5902777 *6319444 10 *6736111 *7152777 

11 *5076388 *6493055 *5909722 *6326388 11 *6743055 *7159722 

12 *5089.433 *5500000 -5916666 *6333333 1 2 *6750000 7166666 

13 -5090277*5506944 *5923611 *6340277 1 3 * 6756944 *7173611 

14 *5097222 -5513868 *5930565 *6347222 14 -0763888 *7180555 

16 *5104166 *5520833 *5937500 *6354166 1 6 * 6770833 *7187500 

16 *5111111 ‘5527777 *5944444 *6361111 16 *6777777 -7194444 

17 *5118055 *5534722 -5951388 *6368055 1 7 *67*4722 *7201388 

18 *5125000 *5541666 *5958333 *6375000 1 8 *6791666 *7208333 

19 *5131944 *5548611 *5966277*6381944 19 *6798611 *7215277 


*7569444 *7986111 10 
•7576388 *7993055 11 
*7683333 *8000000 1 2 
-7590277 8006944 13 
•7697222 *8013888 14 

*7604166 *8020833 16 
* 7611111 -8027777 16 
•7618055 *8034722 1 7 
•7625000 *8041660 18 
7631944 *8048611 19 


•8368056 *8784722 
•8376000 *8791666 
*838194 4 * 8798611 
*8388888 *8805556 
•8396833 *8812500 

•8402777 *8819444 
•8409722 *8826388 
•8416666 *8833333 
*8423611 *8840277 
*8430556 *8847222 


•9201388*9618055 
*9208333*9625000 
*9216277*9631944 
•9222222 963*888 
•9229166*9645833 

•9236111*9652777 

•9243055 9659722 
•9250000*9666666 
•9256944-9673611 
•9263888-9680655 


8437500 -8854166 -9270833-9687500 
8444444 *8861111 *9277777-9694444 
8451388 *8868065 9284722-9701388 
8468333 *8876000 -9291666*9708333 
8465277 *8881944 -9298611-9715277 


•6388888 20 *6805555 *7222222 
6395833 21 *68125(X) -7229166 
•6402777 22 *6*19444 *7236111 
•6409722 23 *6826388 *7243055 
•6416666 24 *6835333 -7250000 


•7638888 -8055555 20 
* 7645833 - 8062500 21 
•7652777 -8069444 22 -8486111 
•7659722 -8076388 23 
•7666660 -8083333 24 


84 72222 •88*8888 • 9305555 • 9 722222 
8479166 * 8895833 *9312500 -9729166 
8902777 *9319444-9736111 
8493055 *8909722 -9326388 9743055 
8500000 *8916666 -9333333-9750000 


> 


0 

1 -00001 
2 * 0000 $ 

3 -ooooi 

4 *0000$ 



46 *00011 
16 *0001* 

17 -0002( 

18 *00021 

19 *0002i 

20 -00025 

21 *00024 

22 -0002.* \ 

23 -00027 

24 -00026 


26 *5173611 *5690277 *6006944 *6423611 26 ’6840277 *7256944 

26 *5180555 *5697222 0013888 *6430555 2 6 0847222 -7263888 

27 *6187600*5604166 *6020833 -6137500 27 *0854166 - 7270333 

28 *6194441 -6011111 -6027777 *6414444 28 0*61111 *7277777 

29 5201338*5618065 -6034722 *6451388 29 0863055 -7284722 

30 *6208333 *5625000 *6011660 -6458333 30 *0875090 .7291660 

31 *5216277*6631944 *6018611 0405277 31 0881944 *7298611 

32 *6222222 5638888 *6065566 -6472222 3 2 0888888 * 7305656 

33 *6229160 *5645833 *6062500 *6479166 33 *0896833 *73)2500 

34 *5236111 *5652777 *6069444 *6486111 34 *0902777 *7319444 

35 *6243055 *6659722 *6070388 -0493055 3 5 *6909722 -7326388 

36 *6250000 -5066006 *0083333 *6500000 36 *6916666 - 7333333 

37 *6256944 *5673611 *6090277 -0506941 37 ‘0923611 -7340277 

38 *5263888 *5680555 *6097222 *6513888 38 0930555 *7347222 

39 *5270833 *5087500 *0104100 -0520833 39 -6937500 -7354100 

40 *6277777 *6694444 *6111111 *6527777 4 0 *6944444 *7361111 

41 *6284722 *5701388 *6118066 *0534722 41 0951388 *7308055 

42 *6291066*5708338 *6125000*6541666 42 *6968333 *7375000 

43 *5298011 *5715277 *6131944 -6548611 43 *0905277 *7381944 

44 *6306556 *5722222 *0138888*6555566 4 4 0972222 *7388888 

45 *5312500 *5729166 *6145833 *6662500 45 *6979166 *7396833 

46 *6319414 *5736111 *6162777 *0509444 46 *6986111 *7402777 

47 * 5336388*5743066 * 0159722 *6576386 47 -6993055 *7409722 

48 * 6333333 *5750000 *6160666 *6583333 45 -7000010 * 7410666 

49 *5340277 *5756944 -6173611 -6590277 4 9 * 7006944 *7423611 

50 *6347222 *5763888 * 6180556 - 6597222 60 7013888 -7430655 

61 *6354166 *6770833 *6187500 -0604166 61 -7020833 -7437500 

62 *5361111 -5777777 *6194444 *6611111 62 7027777 -7414444 

63 *5868066 -5784722 * 0201386 -6618056 63 *7034722 -7451388 

64 *6375000 -6791666 -6208333 6625000 64 * 7041666 -7468333 


•7673611 -8090277 26 *8506944 *8923611 -9340277*9756944 26 
*7680556 - 809 7222 26 -8513888 * 8930656 * 9347222-9763888 26 
•76875UO -8101166 27 - 8520*33 *8937600 *9364166-9770833 27 
•7694444 -8111111 28 -8627777 *8944444 *9361111 *9777777 28 
•7701388 -8118055 28 *8534722 -8951388 *9368066 *9784722 29 

•7708338 -8125000 30 * 8541666 -8958333 -9376000*9791666 30 
•7715277 *8131944 31 -854 8611 -8965277 - 9381944 -979*011 31 
•7722222 -8138888 32 -8655556 *8972222 -938*888-9805555 32 
•7729166 -8145833 33 -8562500 *8979166 *9395833 -9812500 33 
•7736111 *3152777 34 -8569444 *8986111 -9402777 -9819444 34 

*7743055 -8159722 35 -85763^8 *8993055 * 9409722-9826383 36 
•7750000 -8166660 36 - 8583338 *9000000 *9416668*9833333 36 
.7756945 - 8173611 37 - 8590277 *9006944 *9423611-9840277 37 
•7763888 - 8180555 38 - 8597222 *9013888 -9430555 -9847222 38 
•7770833 -8187500 39 -8604106 *9020833 *9437500-9854166 39 

•7777777 -8194444 40 8611111 *9027777 -9444444 -9861111 40 
.7784722 -8201388 41 *8618055 *9034 722 -9451388 9868055 41 
•7791666 *8208333 42 -8626000 *9041666 -9458333 -9875000 42 
•7798611 -8*215277 43 -8631944 *9048611 *9465277-9881944 43 
•7805566 *8222222 44 -8638888 *9055555 -9472222 -9888888 44 

•7812600 *8229166 45 * 8645833 *9062600 *9479166 -9895833 46 
•7819144 *8236111 46 *8652777 *9069444 -948611 i -9902;77 46 
•7826388 -8243055 47 -8659722 -9076388 -9493055 -9909722 47 
•7833338 -8250000 4 8 -8666666 *9083333 -9500000-9916666 48 
•78402 77 - 825694 ) 49 - 8673611 *9090277 * 9506944 -9923611 49 

*7847222 -8263888 60 *8680555 -909722‘i -9513888 -9930555 50 
■7854166 8270633 61 *8687500 *9104166 -9520833 -9937500 51 
•7861111 *8277777 62 *8694444 -9111111 *9527777 -9944144 52 
•7868055 -8284722 63 *8701388 -9118055 -9534722-9951388 53 
•7875000 -8291666 64 *8708338 -9125000 -9541666 -9958333 54 


* 0002 ! 
*0003( 
•0003* 
0003‘ 

•ooav 

000^1 

000 * 

*0003* 

*0003} 

*00031 



55 *5381944 -5798611 -6215277 6631944 66 - 7048611 -7465277 * 7881944 - 8298611 66 *8715277 -9181944 - 9548611-9965277 55 *0006 ^ 

66 5388888 -5805555 -6222222 *603888t> 66 - 7065565 - 7472222 -7888883 -8305566 66 *8722222 -9138838 -9555555 -9972222 56 *0006 

67 *5395833 *5812600 -6229166 *6645833 67 *70G2r»00 -7479166 *7895833 -831*2500 67 *8729166 -9145833 95G2500-9979166 67 -000< 

68 -5402777 -5819444 -6286111 *6652777 68 7069444 -7486111 *7902777 -8319444 68 *8736111 *9152777 -9569444 9986111 58 *0006 

59 5409722-5826388 *6243055 *6659722 69 *7076388 -749305;i -7909722 -8326388 69 ‘8V43055 *9159722 9676388-9993055 59 *0006'' 









1 3 *3 I 
3 G'6 It 

3 10-0 in 

4 13 3 IV 

5 16G V 

6 20*0 v r 

V #3 VII 

8 26*6 VIII 

f ' 30*0 IX 

1 33*3 X 

2 3tfjj XI 

3 40*0 XII 

4 43-3 I 

5 40*6 II 

0 60-0 III 

7 63*3 IV 

R 60*6 V 

3 600 VI 


o 


NAy, 


NftT, 

Sign, 

1 

63*3 

VII 

2 

66-6 

VIII 

3 

70-0 

IX 

4 

73-3 

X 

5 

766 

X[ 

6 

BOO 

xn 

7 

83*3 

i 

8 

86-6 

ii 

0 

90-0 

ILT 

l 

93-3 

IV 

* 2 

96-6 

V 

3 

100-0 

VI 

V* 

103*3 

VII 

5 

106*6 

VIII 

6 

110*0 

IX 

7 

113*3 

. X 

8 

110-6 

XI 

9 

1200 

Xll 


TABLE XXL 


Nnv. 

Long. 

Nav. 

Sign, 

1 

123-3 

I 

2 

126*6 

II 

3 

1300 

III 

4 

133*3 

IV 

5 

136-6 

V 

6 

110*0 

VI 

7 

143-3 

VII 

8 

14G'G 

VIII 

9 

150*0 

IX 

1 

168*8 

X 

2 

156-0 

X[ 

3 

160*0 

XII 

4 

163*3 

t 

5 

1GG-G 

11 

0 

170-0 

III 

7 

173*3 

IV 

8 

176-6 

Y 

9 

180*0 

VI 


Navamsas. 


Nav* 

Long. 

Nav, 

Sign, 

1 

183*3 

VII 

2 

186*6 

vm 

3 

190-0 

IX 

4 

193*3 

X 

5 

19G-G 

Xi 

6 

2000 

XII 

7 

203*3 

I 

B 

206*6 

II 

9 

£10-0 

III 

1 

213*3 

IV 

2 

316*6 

V 

3 

2200 

VI 

4 

923-3 

Vll 

5 

226-6 

vm 

G 

280-0 

IX 

7 

233-3 

X 

3 

23<V6 

XI 

9 

£40-0 

XII 


Nav, 

Long, 

NilT. 

Sign, 

1 

243*3 

I 

2 

346*6 

a 

3 

2500 

in 

4 

253*3 

IV 

5 

266*6 

V 

i> 

260*0 

VI 

7 

263*3 

Vll 

8 

2GG-6 

VIII 

9 

9700 

IX 

1 

273*3 

X 

3 

*273 6 

XI 

3 

280 0 

XII 

4 

283-8 

l 

5 

286-6 

II 

6 

39t>0 

III 

7 

293-3 

IV 

8 

296*0 

V 

9 

300-0 

VI 



I 803-3 Vll 

3 306 6 VIII 

3 3100 IX 

4 31 S3 X 

6 316 6 XI 


0 3*20-0 XII 

7 323-3 1 

8 3266 II 

9 330*0 II f 


1 3S3-3 IV 

2 336-6 V 

3 340 0 VI 

4 343*3 VJl 

5 3 Iti'G VIH 


6 3500 IX 

7 353*3 X 

8 3606 XI 

9 3600 XU 


TABLE XXIL—Ahargana, 

CENTURIES, 


ID. 


oi b a 

1B.C, 

iOOA.D. 

JOO 

SOD 


K.Y. 

Days, 

AD. 

'K*Y- 

Days. 

AD 

KX 

Days. 

8001 

1006141*20 

400 

3501 

127ft770 66 

900 

4 CO I 

1401409*03 

3101 

1133667* 15 

SO O 

3601 

1315296-53 

iooo 

4101 

1497995-91 


1109193*03 

SCO 

3701 

1351822-41 

lioo 

1201 

1531451*78 

mi 

1205713*90 

700 

3801 

I3H8348-2R 

1200 

4301 

1670977-60 

8101 

1212214*78 

BOO 

8301 

1124874-10 

1300 

4401 

1607505*54 


A.D. K L Days. 


AD, K.Y. 


1400 

1500 

1600 

1700 

1600 


-1501 
4601 
4 701 
4861 
4901 


1644029-41 
1680555!® 
1717081 16 
!7;>3G07-04 
17170132-01 


1900 

2000 

3000 

4000 

5000 


5001 

5101 

0201 

6301 

5401 


Day*. 


1826658*79 

1863184*67 

2223443*42 

2593702*18 

2958960*94 


N'lt .—Kor rsnturie# prior to 1 B.C. (3101 K.Y.). wibtrMI from the atar«M* fur 1 ^ 
s the rase nmy be according io Iasi column of noxt table. Supposing we want the alwgana for Knuu * u\ \ *.. '* ^ 

k„ \hv 33rd day of Solar Year 062 B,0. 89tftyear of century beginning with 1.UJ. 10Q1), 


Wo liavc B.C, I Ahargana 
Deduot for 1QOO vears Do, 


Add for 89 years 
Do* 33 days 


Do. 

Do* 


B.Cl 96 l A t ItSrd day of Solar Yfciir, 


Days, 

1132667*15 
—3<S6358-76 

767408*39 
+ 14215-09 
+3300 

3 luinrATlA rftmiiml. 


1 


4 

5 

e 

7 

B 

9 
0 

1 

2 

3 

4 
.5 

6 

7 

8 
9 

10 


Dayp, 

Y^a. 

Days, 

Yre 

365-26 

21 

7670*43 

*1 

780*63 

22 

80&‘G9 

42 

1095-78 

23 

840095 

43 

1401-03 

2d 

Sfttfin 

44 

1826*29 

25 

9131+7 

45 

2191*65 

26 

949G73 

46 

2550*81 

27 

&FG11>9 

47 

3922*07 

28 

10237-24 

46 

32H7-3H 

29 

1059350 

49 

3652*09 

30 

10957-76 

50 

4017*85 

31 

11333*02 

61 

4383-10 

32 

11088-28 

59 

4748-36 

33 

12063-74 

53 

5113-62 

3d 

12418-80 

54 

6478-88 

35 

12784-06 

55 

5844*14 

36 

13149*31 

£6 

(3209*40 

37 

13514*57 

57 

6574-G6 

38 

13879*83 

56 

6939-92 

39 

14246*09 

59 

7:406*17 

40 

14610*145 

00 


ODD YEARS 


Days. 

Yrs, 

Days. 

Yrs, 

14975*61 

61 

££281*78 

81 

15340*87 

m 

22646*04 

82 

15766*13 

63 

29011-30 

83 

16071*38 

64 

2337650 

84 

16136*61 

65 

23741*82 

85 

16801-90 

66 

£4107*08 

86 

17107-lfi 

67 

24472*34 

87 

17532*42 

68 

24837-59 

8S 

17897 68 

69 

25202-85 

89 

16202*94 

70 

25568-11 

90 

18028-20 

71 

25933*37 

91 

18993*45 

72 

20298*63 

92 

1935K-71 

73 

£6668*89 

93 

19723-97 

74 

27039*15 

34 

20089*23 

75 

27094-41 

95 

20454*49 

76 

27759-66 

96 

20819- 75 

77 

28124*92 

97 

£1185*01 

78 

294901 8 

98 

2155027 

70 

23855*44 

99 

21915*62 

80 

29220*70 

100 


Days, 

Yrs. 

Days, 

29585-95 

200 

73051* J5 

29951*92 

300 

109577-63 

30316*48 

400 

146103*50 

30G8173 

500 

182039-38 

31046*69 

600 

£19156*25 

31412*25 

700 

355681*13 

31777*51 

800 

292207*00 

32142-77 

9QO 

328732-8S 

32606*08 

4000 

36595S-70 

8 £8 73- 29 

2000 

730:517*51 

&323a*55 

3000 

1095775*97 

33003*80 

4000 

1401085-03 

33969-06 

sooo 

! 820203*78 

34831-32 



34699-58 



35064*84 



35430*10 



867H5*36 



36160* 03 



36525-88 


M * 











Models fon Compendious Working of Tithis, Nakshatjeae and Yogas. 

models are chiefly intended to illustrate the urn til the 3$ye-Tttblo, which lira compassion to Tab 1 
rr / X, X, Xi, XH and XVJI fbr finding latitudes, fcwisi, solar dates and, lastly and ehieilv, the ending moments 
Til Id, Xaksh&tra, or Yoga. 

Table XII siul Eye Table*—Lunar Tlthla (A, O* 1840 -A.D. 1920) 

Ttetpiiftd tfo' ending mtmetti of (Lmtar) Ath/tdit Sit Mu A&Maut'u Saha J8$& Yik, 7047. 



Mean ending moment of 






0's Anotn. 

(f + Anom 

Ashadha New Moon Saka 1832, 


d* 

gh. 

P* 



d. 

gh. 

d. 

gh* 

(Table XI f) A*IX 1910. 

JL 

7 

10 

57 


gh* 

Pi 

58 

I 

29 

i.kdieotjvo duration of 8 til his (Eye-Table) 


7 

52 

29 

0s Eqn* 

—2 

7 

59 

7 

m 






(Eve-Tab*) 






lending moment of mean Tithi 

Ji. 

15 

3 

26 

# K<[- 

—9 

92 

50 

12 

21 

Sum [ ji ©'s and J s Equations 



—11 


(Eye-Tab,) 


\ 



—2 


Jl. 

H 

52 



—11 



12 

19 


(®*s eqn.) 


Tho ending moment. of the tfthi (Lanka time) was, therefore, 52 ghatikaa after Lanka sunrise on H July 1910. 

If #e want, local time, we should use '[’able Xiih 

Tables XII, XI aad IX /: -Nakahatras and Yogas (A.d. 184Q-JLD. tasoy Eye -Table nm used. 

Required ihe tmdiug moment of /w* c/ July 19JO. 

Since Ashadha New Moqn foil on 7 July 1910 and Kritlika Nakshatra in Asharlha eflds about 25 days from 
Mew moon (Table XI) which would hike n* into August, we take the pre vious New moon. £ J k Anom* 

d. gh. II. & gh. p. 

(Tab. X1 f) Jyeshtha New Moon ... A. D. 1910. Je* 7 30 7 

(Tab. XLA) Longest interval from 

Jycsli. Now Moon to Krit. (No* ll) Nak, ,** 2b 18 39 

(Tab* XL A) Deduct for Noth in S*Y* A.13. 1010 ... I W 1,8 26 22 21 


V t 

d* gn . p* 

2 30 ID 


(Tab* 1X-0 C f s Nak. Eqn, for An- of 1 d< 10 gh* 44 p. 


26 22 21 


Jo* 34 [ Q8 

—6 20 


W 22 21 
28 53 1 

517 33 17 Ajiom, month 

33 Je. i.e., Jl* 3, 55 6 1 ID 44 

TM ending moment of Krittika Natoshatra’in July 1010, was 55 ghatikae after Lanka sunrise on 3 July 1910, 
Jf wo want local time, we should nao Table XI IL 

Yor Yogas proceed *4tni3arl} r , but. mid together ©'s and {[ la Yog&Eqns, by Tub* IS •*. 

Tabic X and Ry6*Table*—Lunar Tittilg (ANY year IN TAB* X.) 

Thii method will be of immense service to K|igmph\s<s who will require the English equivalents of thou Bands of 
i i s h i s rang i u g front 1 J J .0* Uht <1 Ode rn ti 1 nos * \V i 1 h Tab le X :m 11 t he Eye ■' LA b le the 0 ] » mat i 1 >n on n be 1 jerfOmw i i u loss t ban 

fl 1 . . 1 ^/ A 3 ft l .mJ.i' ik bkBjTfaLti t a i'iAi .4 fiS I .■ fmir.-jtu K.' 1 j /j 1 . r if SJ i if *i r 1 1 j r'- - ' 1 i* « - 


a minute* Thus* Th'yniird tMend-hi# Moment of Asharfo Suita J2\ Aikjjm, AW, $525. 


Mean ending moment Week, 

of Ashudtt New moor. Til hi. d4y, 

A*D* 4t!4 (Table X). 7 

Collective duration of 12 til his(Eye-Tab.)ll 

+1* 


Bum of 0 \h and <[ ’k Equations 


19 


Month 
and d;HY* 

Je. it 
U 


21 


Frqcbon 
of day. 

'67 

*81 


■48 

Hr'37 


21 


>85 


0's E' iiv. - Ob 

(Lye-Tab.) 

f( ? s Eqn. + 41 
(Eyo-Tab.) 


+*37 


0 T s Arcom, 
2+H9 
5906 


{ *s Anom, 
+49 
3^95 


83-46 

U-81 

95*26 


2025 

-04 (0 T s Eqn*) 


20*21 


(19-14)= 5 

ANfi W ER * rAif<r?/ » 9i A 1J- JfS/f, at '85 btf j(j$gt'-7\thlt\5l (jfoitiAbJt or $0^ hours') a/tor xttii/Hse tint#)* 

T'ha absoiutt iy eorreet time (litter* from the above by only 11 pnlas, as we may see ai \>. 91, Htv, 259 of the text 

♦When the sum of the several tract ions of & day in the column headed fra^U&n &f day exceeds unity we should 
add ' to (ho <J Week-fat? " column. 

TABLR5 XVII, XI, X. YIII, Y, III, AMD EYE*TASLE*—NAKSHATftAS ANT) Y^GAB 

THREE ALTERNATIVE METHODS TO CHOOSE PROM. (ANY YEAR IN *^AH. X). Table IX i\o 1 used* 

B&juirad the Jfitk&teHTit rarrent at the tending moment of above TUhi* 


By 'Labia Till (last col) the sun’s long, for Nak. 

corresponding to 95 clays of the -solar year is, 
By Table V (la*t col.) ®’ft long - for *26 day is **, 

0‘s long* cont i HiH>nding tu Dr>-S6dayB 
Add Tit hi equivalent in days , , r 


7‘5051 
■02 


7*63 
U*« I 

19-34 


By Table IIJ* at 19^4 c^a of lunation space, the 
Nak&hhtrh current is the 18th, j iA, dyOshtha* 

This, then, was the Xuksha.fia cwrrmt at the ending 
moment of Ash, Suk. 12 T A.D. 484, 

SECOND METHOD 

We mfrycaJ cvilale dh-eotly from Tab. XYIT-a undo 
(pp* S07, 209), 0 a long. lot 95‘26 days of Solar year, if. 

+ '20?^M‘S.1°. Add C fs -0 f « long.Lr,* No. of 

tithixia°=12X12°=H4° 


Total *.* 235*21° 

Thia, by Ey e-Tab* la the long* of Nak&hitm Jyeshtha. 


Tmm MlTltoi? FlY Tatjlb XT, for endinc moment of 
NAKtHtAFItA. 

Annual COtreoWon for Xakshatias for AJX 484 is that 
i+r 24*39, i.A t l-79+*03=;l*82 (Tab. X and Xi). 

The ending moment of No, 18 Nak, iu Lnmo Aslmda was 
13*95— 12*13 days from the new moon, t^r r * *32 of 

a day after the mean tit hi*whoao ending moment i* 
tl\Sl duys from New moon. 

The {( -m anorn. then vas ‘32 more than thru of the tiihi, 
ij\ f 20 57, for which the* Nak* iqn. is+38 (Eve-Tab*), 
Tho ending rm>men t of the Mak. No. 18, i,c ., fye shtl 1 a, was, 
therefore, *4e+*3a+*38ssMa or *18 of a day after 
yimvitio on Ihe next, day after the 21st Juno, 

Ytiffa a nr rant at landing mo/nan t of a ftenv- tit/u. 

2 X©V Longitude as hi 1st epioicm 182-42* 

Add* { ’^-0 long. ~ No. of Tit hi X 12 a — 144° 

lota] ... 326*4 2^ » 

Thik, by Eye-Tab, , is the long* of Yoga Brahman. 



























[A, 2?*—Readers have to n ise tins Eye-Table frequently are advised either to gut it 

hi on doth or to got a mouutefl spare cojjy, prhv four annas.^] 

SANKKANT1S, K*, (0 MOMENTS OP COMMENCEMEN! OP *GiUJK MO 


1XHS. 


‘Jdi'yjffl-TABJjJfi. 


re 


wi 


StKwM 


ism 


.OT^V of Signs of Zodiac or Rasis ... 

Btsjigal Solar months 

Malay a I am Solar months ;also names of Rawls ... 

Degree of Longitude at planet s entry into each sign 
Tamil Solar months 

Moment of Bankrahti in daye of JSolar Vqa r, and deoimak of a day 
Do- do. Ghatikas and Paiutf 

EngUsb date jfere spending to each S&dkr&nti (A*D, l||,l) 

Lunar Mouth: each month ccnimeuueu before Sanfcratiti noted in hc&t column, 


Vaisakiia 
l Mesh a 
1 Med am 

0 

Ctiittlrai 

0*0 
0, 0,0 
Api 13 


2 

Jyephtha 
i Vrishabha 
® Ed a v am 


(3) LATEST POSSIBLE MOMENTS OP COMMENCEMENT 0 

5 


Xi'AA# MONTHS (Surya Siddhnnta), (3) Longitudes of Rasta. 


ft 


ao° 

Vaikasl 

SQrW5S 
30,56, 7 
May 11 


(0 FtffroMa Jywhika 


3 4 5 0 

Ashadha Sravaaa Bhadrapada Asvlna 

Mithunam Katkadam Sim ham Katmi 

60 J 90° 120 J i5Q a 

An! Adi A van! Purattasl 

623556 94*0003 125-4755 lfi<HW2 

62, 21, 20 U, 0 T X Efo, 28, 32 156, '1% 39 

June 14 July 16 Aug. 16 Sop. J6 

{S) Aihtidfm ( 4) jS ira#tf*w6 (5) -'Mhadroytada ( 6 ) Asai-tia . 
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Margasira 


9 

Pau&fia 


10 

Magha 


Kantika 

T«Jam Vrtaehikam Dhamis Makaram 

IfH 

All 

180 56, 6 
Oof, Hr 


Pbalguna 
Kit mb ham 


12 

Chaitra 

MJnarn 



210° 

240 J 

270° 

300^ 

330 v 

1 

Kartigai 

MargaJI 

Tai 

Masi 

Panguni 

1 

| 

216*8269 

246-aiyj 

37&-G369 

305*0650 

334-9053 

a65’‘t688 

216, 49, 44 

216, li), 9 

275, 38,13 

305, d, 6 

a 34, 51 t it* 

365, I.., 33 

NiW* 16 

Dec. 15 

Jau. 14 

Fub. 12 

Mar, 13 


(6‘) 

(9) Pau&ha 

(Id) May hit (ii) Phil 9 %m# 
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| 

l 
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Tithia 

Tithi equivalent in days 
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Do. 


Bo. 


do. Ghatikas, and Palau 


do. 
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2 3 

4 5 

B 7 

S 0 

1*97 2*95 

3-94 4*92 

6-91 6*89 

T-87 B*88 
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2 

3 

4 

0j 59, 4 

1. 7 

2, 67, 11 

3, 6b, 15 

16 

17 

IS 

, IS 

16, 44, 59 

10, 4+ 2 

17, 43, 6 
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10 11 12 

9-84 10'63 11-81 

5 


13 

12*80 


4, 56, 18 

20 

19, il, M 


6 

e, 64, n 

21 

20, 10 , IT 


14 10 

13*78 a-re 

7 

6, 53, 26 


16 

16*75 


IT 13 19 

16'73 17*72 18-70 


20 31 

19-69 1*6 7 


22 23 24 

#1*65 22 k 64 23-62 


25 

21*61 


26 27 33 29 30 

25'MI 26*38 2T66 28-65 20 -53 


.(lut rouse of AnijJnuly), 

I 2S 2<J 30 


01 


100 


i!/8 


8 

T, 52, 20 
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21, 30, 21 


23 

22, 33, 24 


9 

8, 31, 33 

24 

33, 87, 1*8 


10 

9, 50. 37 

25 

31, 36, 42 


11 

10, 49, 40 


75. 


26 

35, 36 


12 13 14 16 30 tithiai Jlnoik mo. 

U t t«, 44 13, 47, 48 13, 46, 51 U, 15, 53 20, 31, 60, 37, I t 17, 

Df niu.Hihilv) 

2T 28 29 30 2S 29 30 

^6, 34, 39 27, &d t 43 28, 33, 1G 89, 31, 6u 0. 0, 30 0, 66, 29 ikg, 88 


Order, Names and Longitude* of NakaUatiMs ami >W 1 v 


Nakshatrag 

Longitude at Planet's entry into each Nakshatra ; 

<U o lanyitudti , at twm Hiyj *■«<?A y a. 

Nakshatras 

YO&AS 

Longitude at Planet's entry into each Nakalmtra , 

also jonyUndo, M wnwicwtiti<t*t,t>of mak 


Aavhii 

VUhkaHibka 

t 

9* 


Svati 

Vujra 

15 

180 J W 


B frarani 

Priti 

2 

13° StO' 


Visakha 

Sidithi 

16 

20U y 0 r 


Krktjka 

Ayiubwat- 

26* W 

Anuiadha 

Vy{fhp&<i 

17 

m L ' o- 


Kohioi Mrlgasira AiJra fynarvasu Puaftya Alalia Ma^ha Pur. HhalgunJ UU,Pha5g utl i H(«ta Clijtru 


JSaubhaffyu 

4 

46* 0 * 


i&bftiina 

5 

53 - x<y 
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6 

66 j 40' 


7 

80" U f 


JJhriti 

a 

2o r 


9 

1‘® 40 


10 

no* o r 


m&m 

it 

m*uy 


JJhrttVd 

12 

146" 1U P 


Vyaijhata 

13 

I60 y 0 r 


Jyeshtha Mula Pur.Ashada UttwVabada Sravna 


Sravlahtn Satabhishaj Pur- Liliadr. Utt. Bhadr. 


Variym 

18 

226 y 40 1 


19 

240^ 0 f 


20 

1153 " W 


Si&lk 

21 

366" 4b' 


.VfifiAyar 

22 

360" 


*ftr 


24 

80S 0 40' 


Utahwan 

25 

620° 0* 


Ind/rUt 

26 

338° 20 * 


JLvr*l’> -u* 

lil 

I73 y SO' 


Re va t i 

Vtlid riti 

27 

340* iU' 


OO 

-00 

13-76 

1J-78 

^f-55 


01 

T1 
13-6^ 
13-87 
2PU 


*02 

26 
1359 
18'97 
27 *33 


'03 

-84 

13*49 

14U6 

X7-21 


(Surya SkWhautu.) Moon s Equation of the Centre and Moon’s Anomaly m Days and Decimals of a Day, (*Tlio signs -anr + to be applied to the et^uatioii in heavy type nod not to the nnonudy.) 
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*46 

13- 46 

14- 16 
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... *04 
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Equation tor ^akshatras 
Equation for Yogas 

(bAirya tiidijhahU,) 

+ 13 +*175^-17 +-1S +15 
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■66 

13- 30 
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26*93 
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06 

•W 

1220 

14-35 

26*36 
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-05 


+ 14 

26 

315 


+T3 

33 

310 


-07 

-81 

13'il 

14-45 

26-74 

06 

06 


+ '12 
33 
305-6 


08 

-i»3 

1301 

H-64 

2663 

07 

■66 


*00 

ro4 
12-9Z 
14*64 
26'51 

'08 

-OS 


to 

L16 

1281 

14-71 

26*3y 

■00 

08 


11 

1-28 

13-71 

H'Sl 

26*27 

TO 

'03 


42 

1-16 
I'Pdl 
14'34 
26-16 

■11 

*10 


13 

1'52 
12*51 
15 04 
2003 
-12 
■n 


P| 4 
12-OJ 
15-:^ 
25'jjl 

.[ 

: j ^ 


is 

177 

12-31 

15*24 

26'7& 


16 

im 

12*20 

15-35 

25-66 

15 

T4 


17 

2-02 
12-10 
15-45 
25*54 

■16 

T5 


18 

2-14 
11-39 
15*56 
35-41 


39 

5-78 
8-7 8 
18*77 


10 

1 : 3 1 
144 
I: 13 


' n 22 ^ '29 30 31 -32 33 34 ‘35 -36 37 33 

2*nJ b w L-80 2cjt 8 08 3*2-; --3S 3*53 3'69 3*8t> 4*01 4TS i-37 4-50 4T6 4'in 5*21 ;V4f 

11H.G 11 13 11*31 11* 19 11*07 J 04 1081 10'67 10*53 10 38 10-23 13*07 990 L-71 JJMI y-JO y*0$ 

iff* iS'SJJ [*'** L ^- 4H ‘ A7-1M IT'17 17-33 17-49 17*66 17-84 1,408 I3*S& 18*10 lo -- ( 1 

2uU2 24*89 24*?5 24-61 21-4/ 2‘ '2 IS 24 02 2387 23*70 ;13'54 23-36 23*18 22 93 22-/3 22 58 22-01 2208 21 73 2 

U 15 16 IT 18 -16 19 -20 -21 -22 -23 24 2> *gi3 -2T *28 *20 '30 -30 81 *32 33 *34 <35 *3ii ;7 

*13 -14 -lo m lo -16 -17 -18 T9 -2(J -21 '23 -23 *34 -25 *26 27 *27 *28 *29 *30 ,11 *32 -3,i *34 q 

Sun's equation of toe Centre and Sun’s Anomaly ih days of the Solar year and decimals of a day. {T\m aaomaiibd iri euleml in ordinary type and Ui« equations, will, appmpriato rfigna, in heavy .v- .) 
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61 68 71 74 77 80*5 bl S7 90 U‘6 97 M0 10,1 107 Ui 115 

279 276 273 269-6 266 263 260 267 25i 350 247 344 2iU 237 333 229 
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2 27 
11-88 
16 67 
35-28 

*18 

■16 
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1P77 
16* 76 
25* 4 5 

■18 

■17 


+ -ii 
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46 
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+ '03 4 07 + '0 u 

H 57 61 
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221 
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US 
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19-65 

30*86 

*33 

-35 

IS 
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176 


CSarya Sitklhauta.) Moon s Equation of the Centro in Qhatikaa and Mooli’s Anomaly in Days and Ghatikaa (* <0w signs - and + mo to bo applied to the equation and not to tho anouniy.) 
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1,34 
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2, 24 

2, 37 

2, 61 

3, 6 

■i, 2d 

3, 35 

3, 61 

4, 8 

4. -26 

4, 46 

5, 3 

5, 34 

6. * 

7, 18 
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do. 
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ft 

13, 47 

13, 37 

13, 26 

13, 18 

13, S 


59 

12, 49 

12, U9 

X2 t 29 

13, 19 

12, 8 

11, 08 

11, 40 

11, 35 
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U. 12 

10, 59 

10, 46 

10, 32 

10, 17 

1U, 1 

9, 43 

9, 22 

3, 59 

8, ilh 

7, 2U 

Do, 

(poa. eqn.) 
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13, 56 

14, b 
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L4i 25 

] 
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15, 25 

16, 3l> 

15, -17 
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22 

IS, 34 

10, 47 
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17, 16 
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Do. 

do. 

* 


27, 33 

2 / , 2 A 

27, 10 
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i 

35 
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2t, 14 
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23, 26 
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31, 59 
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(Surya SidTiiaiita.) 
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Fraction of a dary^hourB 


and Sun's Anomaly In Days. 
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133 
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.83 
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Hours aa Deoimai Fractions of a Day. 
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A— (cvntd.) 


>» 

»> 


Actual moment of New- 
Moon ••• 

Aden 

Adhika months, investiga¬ 
tion of... 

„ limits of... 

„ system ex¬ 

plained ... 
Adi, Tamil solar month....II, 
Adoni 
Africa 
Akbar 
.Alias 

jAhmadabad 
f Ahmadnagar 
AippaAi, Tamil solar 
month II, 

AjA EkAdaSt 

Ajmere 

Akola 

Akshaya, or Kshaya, in 
Jupiter's cycle ... 

Akyab 

Alleppey 

Alwar 

Amalakt EkAdas! 

AmApta system 
AmAvAsyA (Bahula Pan- 
tchadasi, Tithi 15)... 


1 


Oh. Ill, 9-15 

XIII—A .(1) 

151, 267-275 

11 | 

18-3 i 
VIII, X, XII, etc. 
XlII-A (62) 
86 

112 ( 21 ) 
57, 68 
X1II-A (28) 
XII1-A (29) 

VIII, X, XII, etc. 
115, p. (49) 
X1II-A (2) 
XIII-A (25) 

I (60), XIV (83) 
XIII-A (44) 
XIU-A (180) 
XIII-A (136) 
115, p. (49) 
32 

32,115, p. (53) 


XUl-A (45) 
112 ( 11 ) 
XIII-A (26) 
54 

XIII-A (86) 


Amherst 
Amli year 
Amraoti 
Amritayoga 
Amritsar 

Anala, or Nala, in Jupiter's 

cycle... I (50), XIV (28) 
Ananda in Jupiter’s cycle.. 1(18), XIV (21) 
Ananta ChaturdaSt 115, p. (51) 

Angirasa, in Jupiter’s cycle I (6), XIV (39) 

Anhilwad ... XIII, op. 171-176, 

XIII-A (108) 

Ani, Tamil solar month .11, VIII, X, XII, etc. 
Annual correction ... 263; XI 

„ equation for 

planets ... XVII 

„ „ moon ... 117 (5) 

Anomalistic mouth ... 112,2 ,0 

„ year ... 4,252 

Anomaly and equation, 

Moon’s ... IX-a to/, XVI-B 
„ Sun's and Moon’s ... 9, 15, 94, 212, 

250-258 

AnurAdhA (Nakshatra No. 17), III, XI, XVI11, 

Eye-Table. 

AparA EkAdaAl ... 115, p. (49) 

AparAhna ••• 113 (5) 

Arapaksha same as krishna 
paksha, which see. 

Apogee ••• 198, 199 


'•k, 
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A— [contd.) 

Apsides, Planets’ line of ... 

Arab! San 

Aries 

Ardhodaya 

ArdrA (Naki iatra No. 6)... 

Art de virifier les Dates 
Arunodaya 
Arya SiddhAnta 
AshAdlia, lunar month 
Ashtamt 
ASleshA (Nakshatra No. 9). 


Astronomical commence¬ 
ment of the solar month. 
Astronomical constants ... 
Alvina, lunar month 
Asvin Adi year 
ASvint, (Nakshatra No. 1), 


XVII 

112 (15) 

• 28, 296 

54, 115, p. (53) 
III; XI, XVIII, 
Eye-Table. 
95, 96 

113 (a) 
2 ; II, VI, VII, X 

II 

II 

III, XI, XVIII, 
Eye-Table. 


<SL 


Baranagar 

Baroda 


Barsi 

Batala 

Bava (Karana No- 2) 
Bassein 
Bel gaum 
Bellary 
Benares 

Bengal solar dates 


{contd.) 

XIII-A (19) 
... XIII, pp. 165-170, 
XIII-A (107) 
XIII-A (40) 
XIII-A (89) 
III 

XIII-A. (46) 
XIII, pp. 159-164, XIII-A (30) 
XIII-A (62) 
. XIII, pp. 171-176 
140-149; II, 


Atiganda (Yoga No. 6) 


142 
1 
II 

112 ( 12 ) 
III, XI, XVIII, 
Eye-Table. 
Ill, XI, XI-A, 
Eye-Table. 

Avani, Tamil solar month. II, XII, XIII, 

XVIII, Eye-Table. 
Avani Avittam .. 114 

Aquarius, sign of the 

Zodiac ... 296 

Ayushmat (Yoga No. 8)... 51, 52 ; III, XI 

XI-A, Eye-Table. 


Bengali San 

Bettiah . ... 

BhadrA (Karana No. 8) ... 

BhAdrapada, lunar month . 

Bhagalpur 

Bharani (Nakshatra No. 2). 


XII, p. 136, 
Eye-Table. 
112 ( 6 ) 
XIII-A (9) 
56 ; III 
II, X, XII, 

Eye-Table. 
XIII-A (7) 

III, XI, XVIII, 
Eye-Table. 


Badi = krishna paksha 
BahudhAnya, in Jupiter’s 
cycle 

Bahula paksha 
Balasore 

Balava (Karana No. 3) 
Bangalore 

Banija (Karana No. 7) 

Bankftra 


38 

I (12), XIV (45) 
32 

XIII-A (5) 
III 

XIII-A (131) 
14, III 
XIII-A (6) 


Bharatpur 

Bhatpara 

BhAva, in Jupiter’s cycle 
Bhftskara 

Bhtshma panchaka vrata 

Bhjwani 

Bhopal 

Bhuj 

Bija 

Bikaner 

Bodinayakanur 

Bombay 

’ Brahma’s system 
Brahman (Yoga No. 25) 

Broach 

Burdwan 

Burhanpur 


XIII-A (187) 

XIII-A (19) 
1(8), XIV (41) 
277 

115, p. (49) 
XIII-A (92) 
XIII-A (115) 
XIII-A (111) 
12,230 
XIII-A (138) 
XIII-A (71) 
XIII, pp. 183-188. 

45, 46; III 
III, XI, XI-A, 
Eye-Table. 
XIII-A (33) 
XIII-A (8) 
Xlll-A (54) 


t 
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C 


Calcutta • •• 

XIII, pp. 183-188 

Calendar, European 

IV, VIII, XIII, 

XVIII, Eye-Table. 

„ Muhammadan... 

123—127 ; XV 

Calicut 

XIII-A (72) 

Cambay 

XIII-A (110) 

Cancer, sign of Zodiac ... 

296 

Cannanore 

Canon der Finsternisse , 

XIII-A (72) 

Oppolzer’s ... 

95 

Capricorn us, sign of Zodiac 

296 

Central India 

112(8) 

Chaitra, lunar month 

21,23,115; II, 
VIII, X, XI, xi; 

Chaitradi year 

107,110 

Chaitra Sukla pratipada ... 

23 

Chalukya Era 

112(18) 

Champa shashthi 

Chandra m&sa, or lunar 

54 

month ... 

18-34 

Chapra 

XIII-A (23) 

Chaturdasl 

115, p. (51); II 

Chaturtht 

115, p. (47) ; II 

Chatushpada (Karana No. (10). Ill 

Chedi Era 

Chhatre, Professor, Author 
of “ Graha-S&dhana 

112(7) 

Koshtakam" ... 

177, 268-272, 275, 
276 

Chingleput 

ChitrabhAnu, in Jupiter’s 

XIII-A (68) 

cycle. 

I (16), XIV (49) 

ChitrA (Nakshatra No. 14) 

III, XI, XVIII, 
Eye-Table. 

Chittagong 

Chittirai, Tamil solar 

XIII-A (57) 

month ... 

19, 23; H, VIII, 
XII, XIII, XVIII, 
Eye-Table. 

Christian Era 

97,232 


iii 


C— {contd) 

Chronology, Hindu 

5 

„ planets and 

planetary ... 

Part IV, 281-298 

Civil day 

113 

Cochin 

XIII-A (128) 

Coimbatore 

XIII-A (64) 

Conjeeveram 

XIII-A (63) 

College panchangam, 

see 

“ Nautical Almanac ’. 

Commencement of the 

solar month 

142 

Constants, Astronomical... 

1 

„ for centuries, 

Arya Siddh nta 

VI 

„ Sftrya „ ... 

VI 

Construction of Tables 

Part HI, 214-280 

Correction, for equation 

of time ... 

68 (2), 77 

„ for the sun’s 

tropical longitude 

68 (3), 77 

„ negative 

81 

„ positive 

81 

„ for terrestrial 

longitude ... 

68 ( 1 ) 

„ for sunset 

81 

for local time ... 

13 

„ for sunrise .,.18,62-70,255-262 

Corpus Inscriptionum 

Indkanm, by Dr. Fleet 

104 

Correspondence between 

A.D, and K.Y. years ... 

6; VI 

B.C. „ »i 

see Addendum 
p. (4) of contents. 

Cossipur-Chitpur 

XIII-A (19) 

Cuddalore 

XIII-A (76) 

Cunningham 

112, 268 

Current years 

5,108 

„ Jovian year 

101 (foot-note) 

Cuttack 

XIII-A (10) 


<* 
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C— (contd % ) 

Cycle,• names of years in 

Jupiter’s ... 

„ Metouic, a cycle of 19 veaiti, 
one of the humr cycles q. v. 

», of Saros, an ancient cycle, 
of 18 years, being the 
period after which solar 
and lunar eclipse^ are 
generally found to recur 
with difference of a 
roontli. Such cycles may 
be noticed on any page 
of Table X. 

„ Muhammadan, of 80 
years. 

„ principal lunar, of 
19 years, 885 years, 
648 years, 1315 
years, 2329 years. 



D—(< ontd.) 

Durmati, in Jupiter’s cycle, 
I, XIV Durmukha „ „ 

Dv&da&t 
Dv&daSamsa 
Dvittyft 

E 

Eclipse 

„ Tables 

Ecliptic 

i os. lv Ek&daSl 

lul, IX Ellore 

Encyclopaedia Britannica. 
Ephemeris 

226 


I (55), XIV (28) 
1 (.30), XIV (8) 
115, p. (50); II 
298 

115, p. (47); II 

82—96 

X, XII 

71, 283 

II 

X1I1-A (67) 
120 

128, 149, 150, 
173; XIJ 


D 

DakhanFasli ... 112 ( 13 ) 

Dakshinayana Sank van ti, die Kav- 
kata Sankrauti (90° sun’s long.) 
so called because in A.D. 520 the 
Sun at this point turned South¬ 
wards in his yearly course. 

Da£auil ... 115, p. (49); 11 1 

Dattatreyaor Datta Jayantt 115, p. (52) 

Days of the week ... 281-243 

Decursus of Hindu solar 
reckoning ... 5 


Degree 


76 


Delhi ...XIII, pp. 177-182, 

Dhanishtha, (Nakshatra No. 28) III, XI, XVIII, 

Eye-Table. ■ 

Dhanus, sign of the Zodiac, 

or r&si... 296 ; II 


Dhatri, in Jupiter’s cycle... 1 (10), XIV (43) j 
Dhoraji ... X1I1-A(112) 

Dhriti (Yoga No. 8) III, XI, Eye-Table. 
Dhruva (Yoga No. 12) III, XI, Eye-Table. 
Dhulia ... XIII-A (86) 


Divasa 


33 


Drig-ganita panchftngam... 120-122, 170, 171 
(see “ Nautical Almanac”.) 
Dundubhi, in Jupiter’s 

cycle... I (56), XIV (29) 
Duration of an eclipse ... 84 


Epigraphia Indica 

10, 69, 89, 181 

Equation, moon’s annual... 

117 (5) 

„ sun’s, of the 

centre ... 

117(1); IX 

„ negative 

118 

„ positive 

118 

Eran 

261 

Eras 

112 

European Calendar 

JV 

Evection, moon’s 

J17 (3) 

Expired years 

5, 107 

Expunction of Tithis 

151 

„ of lunar month 

20 

„ of years of 

Jupiter’s cycle. 

101 

Eye-Table 

p. 133 

F 

Fasli year 

112(12) 

„ Madras 

12(13) 

Festivals, according to 

Nakshatras. 

114 

„ „ Tithis .113,115, pp.(47)-{ 53) 

First point of Aries 

23 

Fixing the moment of New 

Moon 

7,8 

Fleet, Eh*. 

177, 182, 272 

„ Gupta Inscriptions 

248, 259 

Flight, Muhammad’s 

123 













Gadag 

Ganda (Yoga No. 10) 


GaneSa Daivajna, Astro¬ 
nomer 
Ganjam 

Gara (Karana No. G) ... 
Garden Reach 
Garga’s system of Nak- 
shatras ... 

Gata years 
Gaya 

Gemini, sign of the Zodiac.. 
General Epheineris 
Geocentric longitudes • •• 
Gha^ika 
Godhra 

Gregorian Calendar 

Gujarat 

Guj ranwala 

Gulburga 

Guntur 

Gupta Era 

„ Inscriptions by Dr. 

Fleet ... 

Gurdaspur 

Gurgaon 

H 

Harshana, (Yoga No. 14)... 

Harsha Kala Era 
Hasta (Nakshatra No. 13) 

Heliacal rising of the moon. 

„ „ Jupiter ... 

Hemalamba, in Jupiter’s 
cycle ... 

Henzada 

Hijra 

Hoogly 


IttDEX. 


XIII-A (34) 
III, XI, 
Eye-Table. 

12 

X1I1-A (05) 
III 

XIII-A (19) 

45; III 
5, 107 
XIII-A (.12) 
296 
XII 

230; XVUI 
130 

X'lll-A (88) 
236 
112 

XIII-A (90) 
XIII-A (128) 
XIII-A (68) 
112 ( 8 ) 

248 

XIII-A (89) 
XIII-A (91) 


III, XI, 
Eye-Table. 
112(16) 
III, XI, XVIII, 
Eye-Table. 
127 
104 

l (31), XIV (4) 
XIII-A (47) 
123 

XI IDA (13) 


(SL 


H— (eontil) 


Horoscope 

Howrah 

Hyderabad 


296 

XIII-A (8) 
XIII, pp. 159-164, 
XIII-A (102) 


(aora ... XIII-A (19) 

Imphal ... XIII-A (58) 

Inauspicious Yogas ... 54 

„ Nakshatra periods 
or Tyajyam 

“ Indian Antiquary " 


Intercalation of months 
Indore 

Indra(Yoga No. 26) 
Uvara, in Jupiter’s cycle 


59, 60 
- 71, 98, 105, 177, 
182 
21 

..X1U, pp. 171-176, 
Xill-A (118) 
..Ill, XI, Eye-Table. 
... 1 (11), XIV (44) 


Jacobi, Professor 

Jaipur 
Jammu 
Jantris 

Jaya, in Jupiter’s cycle 
Jayanti 
Jehlum 
Jervis 

Jhang-Maghiana 

Jovian cycle, years, and 
months 

Jubbulpore 
Jullunder 

Jamad-al-akhiror Janiad- 
us-sam, Muhammadan 
month 

Jamad-al-awwal, Muham¬ 
madan mouth 
Junagarh 


10, 71—76, 250, 
259, etc. 
XIII-A (139) 
XIII-A (126) 
149 

I (28), XIV (1) 
115 

XIII, pp.183-188 
(87), (intro, note.) 
XIII-A (93) 

...Chap. XIII, 97-106 
XIII-A (52) 
XIU-A (95) 

126 
126 

XIII-A (112) 
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J— (contd.) 


K— {contd) 



Jupiter ... 288 ; V,XIV, 

XVII, XVIII \ 


Jyesh^ha, lunar month ... 

11, VIII, X, etc. 

Jyesh^ha (N akshatra N o. 18). 

Ill, XI, XVIII, 

K 

Eye-Table. 

Kabul 

XIII, pp. 183-188 

Kalachuri Era 

112 (7) 

K&la Sankalita, Warren’s.. 

279 

KAlayukta, in Jupiter’s 
cycle 

I (52J, XIV (25) 

Kaliyuga 

112 (1) 

KAmada, or Kamika 
EkAdasl 

115, p.( 49) 

Kamptee 

XIII-A (58) 

Kanauj 

112 (1(3) 

Kanjanur panchAngam ... 

168 

Kanyd, RAsi 

Eye-Table. 

Kapilft Shashthi 

54, 115, p. (48) 

Karachi 

XIII-A (108) 

Kaimal . 

XIII-A (94) 

Karana 

55—56 ; III 

KArttigai, Tamil solar month, Eye-Table. 

KArtti ka 1 unar month 

II, VIII, X 

KArtti kAdi system of 
citation 

108, 111 

Kashmir 

XIli-A (127) 

Kasur 

XU1-A (96) 

Kataka, Rasi 

Eye-Table. 

Kathiawar 

XUI-A(1I2) 

Kaulava (Karana No. 4) ... 

m 

Khara,in Jupiter’s cycle ... 

1 (25), XIV (58) 

Kielhorn, Dr. F. 

105, 112(19), 

Ktlaka, in Jupiter’s cycle.. 

115, p. (46) 
I (42), XI V (15) 

Kimstughna, (Karana No. 1) 

ill 

Koj&gari pArnimA 

Ilo, p. (52) 

Kolar 

XIII-A (132) 

Kolhapur 

XIII-A (13) 

Kollam 

105,112(5), 189 

Kotah 

XIII-A (18) 

Krishnagar 

XIII-A (18) 


Krishna pakslia 

KrittikA, (Nakshatra No.3). 

82 

HI, XI, XVIII, 
Eye-Table* 

Krodhana, in Jupiter’s 

cycle ... 

I (59), XIV (32) 

Krodhi, in Jupiter's cycle... 

1 (38), XIV(Il) 

Kshaya months 

20, 29 ; 


Chap. XXIX 

„ tithi 

151 

„ years 

101; XIV 

„ in Jupiter’s cycle.. 

I (60), XIV (33) 

Kumbakonam 

I XIII-A (78) 

Kumbha, Rasi 

Eye-Table. 

KOrn^ jayantl 

115, p. (52) 

Kurnool 

XIII-A, (69) 

L 


Lagna 

71—76 

Lahore 

XIII, pp.J 77-182, 
XIII-A (90) 

Lakshinana Sena Era 

112 (19) 

LalitA panchamt 

115, P (47) 

LankA 

180 

Largeteau 

24(3, 247 

Lashkar 

XIII-A (117) 

Latitude, considered in Sunrise tables 68 

„ of planets, 

289, 291, 293 

Leap year, English 

214 

„ Indian 

295 (9) 

„ Muhammadan, 

123,125; 

XV, Expln. para. 4 

Leo, sign of Zod i ac 
Longitude, variation in 

296 

time caused by terrestrial (32 

„ of planet 

283; XVII, XVIII, 


Eye-Table. 

Ludhiana 

XIII A (97) 

Lunar acceleration 

159 

Lunar cycles .Chap.XXV,226-228 

„ eclipses 

89 

„ months 

18—84 

„ Tithis 

150—178 














INDEX. 


L—( contd .) 


Lunation 
“ Luni-solar ” 

Luni-solar year 

Madhyfthna 

Madras 


"(SL 


justification 
of name 


M 


„ Fasli 
„ standard time 
Madura 


3 


MaghA (Nakshatra No. 10,) 

Mftgla, name of lunar 
month ... 

Makara, RfiAi 

MAhratta Stir Sail Era ... 
MahrAtta R&ja Saka Era. 
Maisur 
Malar Kotla 
Malay&lam Dates 
Era 


151 

151 

113(8) 

XIII, pp. 159-164, 
XIII-A (70) 

112 (14) 
160 

XIII, pp. 153-158, 
XIII-A (71) 
III, XI, XVIII, 
Eye-Table. 


II, X, etc. 
Eye- Table. 
112(15) 
112(20) 
XIII, pp. 153-158 
XIII-A (134) 
188 
112 (5) 
112 (3) 
XIII-A (120) 
XIII-A (77) 
XIII-A (19) 

I (29), XIV (2) 
XIII-A (78) 
54 


month ...II, VIII, XII, XIII, 
XVIII, Eye-Table. 
Margaitra, Lunar month... II, VIII, X 
Mars, superior planet ... 288 

Mean motion of planets ... XVII 

Masulipatam ... XIII-A (67) 

MAii, Tamil solar month... 11, VIII, XII, XIII, 

XVIII, Eye-Table 
Mathura ... XIII, pp. 177-182 


M —(gow)4.). 

Mattancheri 
Mayavaram 
Mean anomaly 

Mercury, superior planet. 

Meridian 
Mesha SankrAnti 
Midnapore 

Mina, RAAi 

Mithila 

Mithuna, RASi 

M<kla (Nakshatra No. 19) ... 

Multan 

Murshidabad 

Muzaffarpur 

Monghyr 

Month, commencement 
of solar ... 


Milava Era 

... 

Mandasar 

... 

Mangalore 

... 

Maniktala 

• . . 

Manmatha, in 

Jupiter’s 
cycle ... 

Mannargudi 

... 

Maranayoga 

... 

MArgali, Tamil 

solar 


XIII-A (128) 
XIII-A (78) 
see ‘ Moon ’. 
288 
63 
23 

XIII-A (14) 
Eye-Table. 
112(19) 

Eye-Table. 

Ill, XI, XVIII, 
Eye-Table. 
XIII-A (98) 
XIII-A (16) 
XIII-A (17) 
XIII-A (15) 

142 


lunar in relation to solar months 

Chap. V, 18-84 


tf 

Moon, 


length of sy¬ 
nodical 

sidereal 

anomalistic 

acceleration 

anomalies 

eclipses 

longitude 

mean anomaly . 


„ synodical month 
Moulmien 


3 

263 

12 

159 

IX 

82-96 

292 

11, 118, Chap. XIII, 
194-212, 250, 251 

2 

XIII-A (45) 
112 (13), III, XI, 
XVIII, Eye-Table. 


MrigaSira (Nak- 

shatra No. 5). 

Muhammadan Calendar... Chap. XVIII; XV 

„ Months . . 126 

„ Era ... 123 













INDEX. 



N 


180 

XIII-A (35) 
III 

115, P- (47) 

XIII-A (130) 

...XIII, pp. 165—170 
... 35, 40; III, XI, 

XVIII, Eye-Table. 
Nandana, in Jupiter’s cycle I (20), XIV (59) 


NAdi 
Nadi ad 

Naga (Karana No. 59) 

Nftgapanchamt 

Nagerkoil 

Nagpur 

Nakshatras 


XIII-A (58) 
...XIII.pp. 165—170 
9,116,121 
281 

II 

296 

...XIII, pp.159—164 
H2(17) 


Narayanganj 
Nasik 

Nautical Almanac 
Navagrahas 
Navaml 
NavAmSas 
Nellore 

Nepal (Nevar Era) 

New year day 

,, Bengal Fasli ... 112 (12) 

„ • Daklian Fasli ... 112 (13) 

„ Kollam Era ... 112(5) 

„ Lunar New year. 11.5, p (46) 

„ MahrAtta Raja 

Saka Era ... 112(20) 

„ MahrAtta Sur 

San ... 112(15) 

Saka Era ... 112 (4) 

„ Vikrama Era ... 112 (3) 

Nija ... 19 

Niltta ... US (c) 

Node, moon’s (RAhu and 

Ketu) ... 281 

„ Planets ... 289; XVII 


Oppolzer’s Canon dar 

Finsternisse ... 95 

Orissa ... 112 (11), 144 (1) 

Oudh ...XIII, pp. 1.71-176 


<SL 


p 

- - ^1 

Paksha 

32 

Pala 

180 

Palamcottah 

XIII-A (79) 

Panchaml 

115, p. (47); 11 

PanchAngam, Kanjanur ... 

168 

,, Nungambaukam 168 

„ Mr. Srauti’s 


TiruvAdi... 

80 

Pandharpur 

XIII-A (40) 

Panguni, Tamil solar 

11, VIII, XII, XIII, 

month ... 

XVIII,Eye-Table. 

Panipat 

ParAbhava, in Jupiter’s 

XIII-A (94) 

cycle ... 

1 (40), XIV (13) 

PapanAsint 

Paridh vi, in Jupiter’s 

115, p. (50) 

cycle ... 

I (46), XIV (19) 

Parigha (Yoga No. 19) ...III, XI, Eye-1able. 

Patan 

P&rthiva, in Jupiter’s 

XIII-A (108) 

cycle ... 

1(19), XIV (52) 

Patiala 

XIII, pp. 177—182 

Patna 

XIII, pp.171—176 

Pausha, lunar month 

11, VIII, X, 
Eye-Table. 

Peshawar 

XIII-A (84) 

PhAlguna, lunar month ... 

11, VIII, X, 
Eye-Table. 

Phalgunt, Pftrva and 

Uttara(Nakshatras Nos 
11 and 12) 

Ill, XI, XVIII, 

Eye-Table. 

Pingala, in J upiter’s 


cycle 

. 1(51), XIV (24) 

Pisces, sign of Zodiac 

296 

Planets 284—295; XVII, XVI11 

Planetary Tables, Chap. XXX, 276—280 ; 


XVII, XVIII 


Plava, in Jupiter’s cycle .. 1(35), XIV 

Plavanga, in Jupiter’s 

cycle ... I (41), XIV (,• 
















INDEX. 


IX 


<SL 


1(47) 
XIV (20) 


XIV (37) 


Poona ...XIII, pp.165-170 

Pope Gregory XIII ••• 23(i 

Porabander ••• XIII-A (112) 

Prabhava, in J upiter’s cycle 1 (1), XIV (34) 

Pradosha ••• l* 3 { ^) 

Praj&pati, in Jupiter’s cycle I (5), XIV (38) , 

Pram&dicha, in Jupiter's 
cycle (Southern system)... 

PramAdin, in Jupiter’s 
cycle (Northern system)... 

Pramathi, in Jupiter’s 

cycle... I (13), XIV (4b i 

Pramoda, in Jupiter’s cycle 
(Northern system).. • 

Pramoduta, in Jupiter’s 
cycle (Southern system)... 

Prdtahk&la 
PrathamA 
PratipadA 

F’recession of the equi¬ 
noxes 

Priti (Yoga No. 2) 

Pudukottai 

Punarvasu (Nakshatra 
No. 7). 

Puratt&Si, Tamil solar 
month ... 

PftrnimAnta system 


I (4) | 

113 (1) 

II 

115, p. (46); II 


64 i 

...III, XI, Eye-Table, i 
XI11-A (129) i 

111, XI, XVIII, 
Eye-Table. 


II 


Pftrva AshadhA (Nak¬ 
shatra N o. 20) .. 

Pftrva BhadrapadA (Nak¬ 
shatra No. 25) 


32, Chap. XIV, 
107-111 

111, XI, XVIII, 
Eye-Table. 

III.XI, XVIII, 

Eye-Table. 


Pftrva Pbalgunl (Nak- III.XI, XVHl, 

i , h . ( nhip 


shatra No il). 

Pushya (Nakshatra No. 8).. 




- <44 •” 


Eye-Table. 

Ill, XI.XVllI, 
Eye-Table 


(see Kollam) 


R 

RAhu, moon's ascending 
node ... 

Raichur 

Raipur 

R&jahmundry 

RAjapAlayam 

RAja Saka Era 

R&jkot 

RAjshahi 

RAkshasa, in Jupiter’s cycle 

RaktAksha, in Jupiter's 
cycle ... 

Rama navarnt 
RAmadftsa navaml 
Rameswarain 

Rampur 
Rampur Bolia 
Ranchi 

Ranga panchanit 

Rangoon 

R&si 

Raudra, in Jupiter’s cycle. 
Rawalpindi 

Revati (Nakshatra No. 27) 

Rewa 

Rewari 

Ritu, ono'of six Seasons, each con¬ 
sisting of two months into which 
the year was formerly divided. 
They are at present Vatanta 
(Meaha and Vrishabha), G<ri$h.ma 
(Mithnna and Kataka), Vat*ha 
(6imha and Kauya), Sarat (Tula 
and Vrisohika), ] 7cmanta (Dha- 
mia and Makar a), Sitira. (Kum¬ 
bha and Mina.) 

Rohini (Nakshatra No. 4)... 
Rohtak 

RudhirodgAri. in Jupiter’s 
cycle ... 

S 

SAdhArana, in Jupiter’s 
cycle 


289 ; XVII-B 
XIII-A (125) 
XI1I-A (55) 
XIII-A (66) 
XIII-A (79) 
112 ( 20 ) 
XIII-A (112) 
XIII-A (61) 
I (49), XIV (22) 

I (58), XIV (31) 
115, p. (49) 
115, p. (49) 
XIII, pp. 158,158 
XIII-A (141) 
XIII-A (65) 
XIII-A (22) 
115, p. (47) 
X1U-A (50) 
296 

I (54), XIV (27) 
XIII-A (99) 

III, XI, XVIII, 

Eye-Table. 

XIII-A (114) 
XIII-A (91) 


III, XI, XVIII, 
Eye-Table. 
XIII-A (100) 

1(57),XIV (80) 
1(41), XIV (17) 


■if 
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INDEX. 



S —(contd.) 

SAdhya (Yoga N o. 22) ... HI, XI, Eye-Table 
Sagittarius, sign of Zodiac. 296 

Saka Era ... 112(4) 

Sakuni (Karana No. 58) ... [II 

Satem ... XIII-A (75) 

Samjava ... 113(2) 

Samvatsara, Jupiter's ... 280 

SankrAnti ... 16, 28 

Mesha ... 28 

Saptarni ... [j 

Saptarshi, Era ... 112 ( 3 ) 

SarvadhAri, in Jupiter’s 

cycle ... 1 (22), XIV (55) 

Sarvajit, in Jupiter’s 

cycle ... I (21), XIV (54) 
Sarvari, in Jupiter’s 

cycle ... I (84), XIV (7) 

Sasaram ... XIII-A (24) 

Satara ... XIII, pp. 165-170 

XIII-A (41) 

Satabhisaj (Nakshatra III, XI, XVIII, 

No. 24)... Eye-Table. 

Saturn, superior planet ... 288 

„ mean motions ... XVII 

SaubhAgya (Yoga No. 4)... HI, XI, 

Eye-Table. 

Saugor ... XUI-A (56) 

Saumya, in Jupiter’s cycle. I (43), XIV (16) 

SayAhna ... 113(5) 

Sc lira in, Dr. ... 105 

Scorpio, sign of Zodiac ... 206 

Sewell and Dikshit’s 

“ Indian Calendar ” ... 144, 268 

Shahabad ... XIII-A (105) 

Shasthl ... II 

Shashthiam£a ... 298 

Shikarpur ... XIII-A (104) 

Sialkot ... XIII-A (101) 

Siddha (Yoga No. 21) ... HI, XI, 

Eye-Table. , 

Siddhanta ... Foot-note, p.(1) 


S— (amid.) 

Siddh&rthi, in Jupiter's 

cj'cle ... I (53), XIV (26; 
Siddhi (Yoga No. 16) Hi 

Sidereal period of lunar 

month ... 268 

ti year ... 4 

Sikar .. XHI-A (189) 

S.imha, Kasi ... Eye-Table. 

Simla ... XII;,pp. 177-182 

Sitapur ... XlIl-A(IOO) 

Siva (Yoga No. ...III, XI, Eye-Table. 

Sivaji, RAja ... 112(20, 

Sivar&tri ... 115 , p . ( 51 ) 

Sobhakrit ... see “ Sobhana ”. 

Sobhana (Yoga No. 5) ...III, XI, Eye-Table. 

' m Jupiter's cycle. I (87), XIV ( 10 ) 

Sodhya ... 6 , 66 

Solar days ... 151 

„ months ... 16-17, 24; II 

». years ... 4; VI, X, etc. 

SrAvana, lunar month ... II VIII, X, etc. 
Sravana (Nakshatra No. 22 ) HI, XI, XVIII, 

Eye-Table. 

Snivishtha, (Nakshatra 111 , XI, XVIII, 
No. 23)... Eye-Table. 

Silmukha, in Jupiter’s 

cycle ... 1 (7), XIV (40, 

Srinagar ... XIII, pp. 183-188 

Srivilliputtur ... XIII-A ( 79 ) 

Subhakrit, in Jupiter’s 

cycle ... I (36), XIV ( 9 ) 

Subha (Yoga No. 23) ... HI, XI, 

Eye-Table. 

Subh&nu, in Jupiter's 

cycle ... I (17), XIV (50) 
Sukarman (Yoga No. 7) ... Ill, XI, 

Eye-Table. 

Sukkur ... XIII-A (104) 

Sukla, in Jupiter’s cycle ... I (3), XIV (36) 

„ (Yoga No. 24) ... Ill, XI, 

Eye-Table. 











INDEX, 



S— {contd.) 

Suklapaksha 
SUla (Yoga No. 9) 

Sur-San, Era 
Surat 

Svftti(Nakshatra No 15)... 
Synodical month 


Tables, construction of ... 
„ use of the 

Tai, Tamil solar month ... 
Taitila (Katana No. 5) ... 
Tamil countries, solar 

reckoning used in ... 
Tamil solar dates 
Tanjore 

T&rana, in | upiter’s cj'cle... 
Taurus, sign of Zodiac ... 
Tavoy 
Tellicherry 

Tingal(Tamil for Monday). 

Tinnev’elly 

Tirhut 

Tiruchendur 

Travancore 

Trayftdast 

Trivandrum 

Trichinopoly 
Triins&imsa 
Tritiya 
Tropical year 
Tulft, Rftsi 
Yuiicr . 


(see paksha). 
Ill, XI, 
Eye-Table, 
112 (15) 
XI1I-A (42) 
III, XI. XVIII, 
Eye-Table. 
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U 

Udaipur 

Ujjain 

Unequal space system for 
Nakshatras 

Utforayana Snnkr&nti, name for t)ve 
Mrvkara 8a.nkranti. when the 
Sun’s sidereal long, is 270 0 . The 
name is properly applicable only 
to the Sun’s tropical long, of 270*. 
when he begin* his journey north- 
wards, but in practice the name 
is applied as above. 
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